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ABSTRACT
JOINT ATTENTION DEVELOPMENT IN INFANTS AND MOTHERS
Margaret L. Loy, Ph.D.
Department of Psychology
Northern Illinois University, 2015
Elise Frank Masur, Co-Director
Christine Malecki, Co-Director
The development of joint attention from the beginning to the middle of infants’ first year
is a time of growth and change not only in infants but in the dyadic interactions between mothers
and infants. Specifically, as infants grow, so does the sophistication of their initiations and
responses that lead to joint attention episodes. Existing research has found that joint attention
episodes are the medium in which social learning takes place, and, in particular, language
development, suggesting that it is time spent within joint attention episodes that facilitates
learning and deeper levels of processing. Some researchers have focused on describing different
types of joint attention episodes while others have identified specific initiating and responding
behaviors that demonstrate that infants have joint attention ability. The current study is the first
to bring these two bodies of research together to examine whether joint attention ability actually
leads to successful episodes of joint attention and how joint attention ability continues to develop
and change across time. A sample of 29 infants and their mothers were video-recorded during 6
minutes of free play when the infants were 13 months and again at 17 months. The videos were
coded for the following maternal and infant behaviors: overture to a toy, looking to an object,
gesturing, gazing to a partner, and vocalizing. These behaviors were further coded by initiation

and response type. The less sophisticated infant initiations involved an overture to a toy only
(Object-focused precipitating events) whereas a full joint attention initiation involved an overture
to a toy and an attempt to engage the partner (Combined initiations). If certain criteria were
met—both partners were jointly focused on each other and an object/toy for at least 3 seconds-the interaction was coded as a joint attention episode. The current study found changes across
time such that the frequency of infants’ sophisticated Combined initiations increased across time
as did the success rate of those initiations achieving joint attention episodes. The mothers
remained highly responsive across time whether infants were only making overtures to toys or
more sophisticated Combined initiations. The success of both initiation types increased across
time, although their more sophisticated Combined initiations were more successful. This study
describes specific behaviors of mothers and infants that lead to successful joint attention
episodes and how those behaviors change across time. By analyzing the behaviors of typically
developing infants and their mothers, the current study adds an important piece to the
developmental picture of joint attention by answering the question of whether certain joint
attention skills/behaviors do, in fact, bring mothers and infants to a joint attention state and how
joint attention skills develop and change over time.
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CHAPTER I
INTRODUCTION
Joint attention is defined as the triadic coordination of attention between oneself, a social
partner, and an object, event, or symbol (Bakeman & Adamson, 1986; Seibert, Hogan, &
Mundy, 1982; Tomasello & Farrar, 1986). Joint attention has been examined in terms of specific
infant initiating and responding behaviors induced in an experimental setting. JA episodes are
counted when such mutual engagement with an object or activity lasts at least 3 seconds
(Tomasello et al., 1986; Vaughan, Mundy, Block, Burnette, Delgado, et al., 2003).
The ability to coordinate attention with another to a common point of reference and the
amount of time spent in joint attention episodes is fundamental to social learning in many
contexts including language development (Baldwin, 1995; Tomasello et al., 1986), theory of
mind development (Nelson, Adamson, & Bakeman, 2008), learning in the classroom (Mundy &
Newell, 2007), and learning from and about others. The ability to share an experience by
coordinating one’s attention with that of a social partner to an object/topic of interest is vital to
the success of interpersonal relationships throughout one’s life (Mundy et al., 2007). Because
joint attentional behaviors are so foundational to development in multiple domains throughout
the lifespan, conducting a longitudinal study on joint attentional behaviors can give us an
understanding of joint attention growth and changes during infancy at time points when much
learning is taking place with a caregiver in a social context.
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Joint Attention Associations with Development
Joint attention/joint engagement is a construct of interest to researchers studying infants’
social development. At the beginning of the second year, the collaborative activity of language
development is a primary developmental task. The capacity for joint attention is critical to the
acquisition of vocabulary, which takes place within a social learning context (Baldwin, 1995;
Shimpi & Huttenlocher, 2007; Tomasello et al., 1986). This requires comprehending the
intentionality of another (the beginnings of theory of mind). In typical language development, a
caregiver refers to an object and labels it. The infant’s success in learning the object label
requires that the infant know to which object the caregiver is referring and also attend to the
caregiver’s label (Baldwin, 1995). Infant joint attention skills have been found to be predictive of
later vocabulary development (Tomasello et al., 1986). Joint attention is also important in and
predictive of the development of theory of mind. Understanding the intentions and predicting the
actions of others is crucial to the success of interpersonal relationships and the ability to connect
emotionally with a social partner and share experiences with others (Mundy & Newell, 2007;
Nelson, Adamson, & Bakeman, 2008; Wellman, Cross, & Watson, 2001). Research suggests that
in infants the amount of time spent in joint attention episodes is associated with higher scores on
theory of mind measures (Nelson et al., 2008).
Joint attention skills are foundational to and integrated with the development of social
understanding and the development of skills in social learning environments. However, the social
contexts or joint attention episodes in which research suggests an infant learns language and
awareness and understanding of others (theory of mind) typically involve a caregiver (usually the
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mother). Thus, the ways in which mothers and infants negotiate these interactions, using their
joint attention skills to achieve a joint attention episode in which learning can take place, need to
be examined.
Two Approaches
Joint attention has been conceptualized in different ways by researchers leading to
different types of studies. Some researchers define joint attention by the types of joint attention
episodes in which mothers and infants engage. Adamson and Bakeman have conducted
descriptive studies of joint engagement (their term for joint attention) by examining, describing,
and labeling different joint attention episodes that lead to positive developmental outcomes
(Adamson, Bakeman, & Deckner, 2005). Adamson’s and Bakeman’s study of the types of joint
attention episodes tells us what these episodes look like, but not the ways in which mothers and
infants reach these states or what skills are necessary to achieve a joint attention episode.
An alternative approach in the research literature has been to examine discrete joint
attention behaviors in infants and children. Mundy and colleagues have conducted research
under controlled experimental conditions and identified and described categories of behavior
which include initiating joint attention toward another (IJA) and responding to another’s
initiation of joint attention (RJA) (Seibert, Hogan, & Mundy, 1982). Studies examining these
specific joint attention behaviors in infants at the end of the first year have found that individual
differences in joint attention skills are predictive of developmental outcomes in social
competence and future language development in children who are developing typically and
atypically (Mundy et al., 2007; Sheinkopf et al., 2004; Sigman & Ruskin, 1999; Van Hecke et
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al., 2007). Yet, these joint attention behaviors have not been examined in more naturalistic
settings with a caregiver. Additionally, while the precursor behaviors have been studied, the next
step of determining whether these behaviors led the dyad to a joint attention episode has not been
examined.
The developmental expectations, progression, and predictive nature of joint attention and
its impact on other developmental milestones have brought about research that conceptualizes
joint attention in different ways. Adamson, Bakeman, and colleagues (1986; 2005) have studied
joint attention episodes during naturalistic interactions between infants and their caregivers.
Mundy and colleagues have studied behaviors that are indicators of joint attention ability in
infants, the building blocks that must be present to even participate in a state of joint engagement
(Mundy et al., 2008; Siebert et al. 1982; Vaughan et al., 2003). If these two perspectives could be
brought together, they could yield a comprehensive description of the development of joint
attention behaviors during natural mother-child interactions, and of the specific categories or
subtypes of joint attention skills that infants and mothers use that initiate or lead to these
episodes of joint attention/engagement that are predictive of developmental outcomes.
Integrating the Dual Approaches to Joint Attention
In order to begin to bring these two perspectives together, an initial study within this
project was conducted. Initiating and responding behaviors of 31 13-month-olds (14 boys, 17
girls) and their mothers, videotaped during 6-minute free play sessions with toys, were coded
(Ranstead, 2012). JA episodes were counted when both partners’ initiations and responses met
the definition of JA and the interaction lasted at least seconds. Although on average infants
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produced significantly more initiations than mothers, maternal initiations were more successful,
resulting in JA episodes a majority of the time. Although only a minority of infants’ total
initiations resulted in JA episodes, their more sophisticated initiations were the most successful.
Initiations that were overtures only to an object were incomplete and did not meet JA criteria.
Even when mothers followed in to their infants’ play with the object, only 28% of these
initiations resulted in JA episodes. In contrast, more complete initiations, simultaneously
focusing on object and partner resulted in successful JA episodes 73% of the time.
Although it was a valuable first step, this initial study had several limitations and areas
that need to be studied further. The first of these areas is the role that mothers play in infants’
development of joint attention. In joint attention episodes, it is not just infant behaviors that
determine whether dyads will be successful in jointly attending to objects or events. Mothers are
partners in these interactions. Therefore, maternal responses to infants’ play and initiations need
to be investigated to gain an understanding of other possible variables that facilitate joint
attention development in infants. Another limitation of the initial study is that it only examined
group averages of joint attention skills and behaviors which does not indicate whether all
mothers and infants were successful or whether there were individual differences among dyads.
Finally, although early joint attention behaviors were captured at 13 months, it is important to
show how these rudimentary skills continue to develop at later time points throughout infancy.
Current Study
To address these limitations, the current study will expand upon the initial study in three
ways. First, the current study will examine the role of mothers in interactions with their infants.
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Research has shown that, in particular, maternal responsiveness is associated with the course of
development throughout infancy and childhood (van IJzendoorn, Dijkstra, & Buss, 1995). The
ways in which infants evoke their mothers’ interest and interaction as well as the ways mothers
engage and interact with their infants could follow some type of developmental pattern but could
also be somewhat unique to each dyad with some dyads having more opportunities for
interaction, some infants initiating more interactions, and some mothers being more responsive
or responsive in different ways than others (Bornstein, Tamis-LeMonda, & Hahn, & Haynes,
2008). Therefore, to understand the dyadic nature of joint attention, the frequency and quality of
maternal responsiveness and its success in achieving a joint attention episode in mother-infant
dyads will be examined.
To capture the uniqueness of mother-infant dyadic interactions, individual differences
will also be examined. Historically, variables within developmental research have been studied at
the group level examining mean change over time (Francis, Fletcher, Stuebing, Davidson, &
Thompson, 1991). However, understanding change at the individual level and comparing
individual development to the “typical” or group mean (norm) is also a research question of
interest. It seems that learning/development has historically been measured as the quantitative
acquisition of skills at the group level between two time points, and some have criticized that
researchers have only been concerned with the size of this skill acquisition during the intervening
period rather than the description and study of what is occurring during this intermediary time
(Willett, 1988). Instead, Francis and colleagues (1991) argue that change should be considered a
continuous process reflecting the underlying growth trajectory. Rather than simply answering
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questions related to whether or not there was growth and how much growth, how the growth
process is taking place and what variables are related to the growth process adds a richness to
this type of research by getting at the question of how and why the growth (or lack of growth) is
occurring at the individual level. Therefore, this study will expand on the previous study by
examining individual differences in dyads.
Finally, investigating the interactions between mothers and infants not simply to note the
presence of joint attention skills but to see how these skills bring mothers and infants to a joint
attention episode has only been described at 13 months (Ranstead, 2012) and needs to be
assessed at later ages. Joint attention has not yet been studied longitudinally to determine
whether and how the dyadic nature of mother-infant joint attention develops over time. Yet,
developmental researchers, educators, and clinicians are intrigued by the study of how behavior
develops, changes, and grows over time. In particular, researchers’ study of longitudinal change
over multiple time points can lead to and inform the development of interventions and therapies
to assist those who may be delayed or showing difficulty in certain areas of development. In
addition, longitudinal studies of dyadic joint attention development can help parents and
clinicians know what to expect and when, how infant behaviors as well as their own as
caregivers will develop and change, and learn ways in which behaviors can be changed to
facilitate successful developmental outcomes. This study will be the first to study the behaviors
of mothers and infants as they initiate and respond to bids to engage in joint attention episodes at
two time points to see both quantitative and qualitative growth at the group and individual level.
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My dissertation project will seek to answer the overall question, how do the ways that
infants and mothers negotiate interactions leading to a joint attention episode change over time?
This project will examine developmental change, stability, and individual differences across time
points.

CHAPTER II
LITERATURE REVIEW

The Value and Role of Joint Attention in Typical and Atypical Development

The ability to coordinate attention between oneself and a partner while focusing on an
object or event is a skill that develops throughout childhood and into adulthood with
ramifications on the success of relationships and successful learning outcomes. This construct,
referred to in the literature as joint attention (JA), has become a phenomenon of increasing
interest to researchers studying typical and atypical development in children. In particular,
children diagnosed with autism demonstrate a lower level of (or lack of) joint attention and
language ability, and research examining the development of joint attention often refers to these
children with the goal of gaining further understanding in the area of joint attention to aid
intervention development (Adamson et al., 2009; Kasari, Freeman, & Paparella, 2006; Lord,
Rutter, DiLavore, & Risi, 2002; Luyster et al., 2008).
Joint attention has been shown to relate to aspects of social development including
language development (Farrant, Mayberry, & Fletcher, 2011; Mundy & Newell, 2007; Salley &
Dixon, 2007; Tomasello & Todd, 1983). Joint attention episodes have been found to be the
context in which mothers and infants produce the most utterances (Tomasello & Farrar, 1986)
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and in which object labeling occurs almost exclusively (Adamson, Bakeman, & Deckner, 2005).
In addition, joint attention episodes have been found to be the only context in which deeper
levels of processing take place which is important in word acquisition (Hirotani, Stets, Striano, &
Friederici, 2009; Striano, Reid, & Hoehl, 2006). The development of joint attention is considered
by some researchers to be foundational, or a precursor, to the development of communication
skills and social cognition (Adamson & Bakeman, 2004; Luyster, Kadlec, Carter, & TagerFlusberg, 2008; Mundy, Sigman, & Kasari, 1990; Siller & Sigman, 2008).
Moreover, many researchers consider deficits in JA to be a hallmark of autism. JA
deficits impact the quality of social interactions with caregivers and also can limit the
opportunities that children with autism have to learn language and social skills since these skills
are learned within the context of JA episodes (Adamson, Bakeman, & Deckner, 2005; Striano,
Chen, Cleveland, & Bradshaw, 2006; Striano, Reid, & Hoehl, 2006; Tomasello & Todd, 1983;
Tomasello & Farrar, 1986). For example, many children with autism are delayed in their
language development. Several studies have shown that JA is related to and predicts language
ability with children who share attention and follow the attention of others developing more
sophisticated language skills (Morales, Mundy, Delgado, Yale, Messinger, et al., 2006).
Receptive language is predicted by behaviors such as gestures, non-verbal behavior, and
responding to JA (Luyster, Kadlec, Carter, & Tager-Flusberg, 2008). Responding to JA has been
found to be strongly correlated with both receptive and expressive language (Luyster et al.,
2008). Interestingly, different perspectives have arisen regarding how to proceed with
interventions for children with autism. In the area of language development, some feel that
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focusing directly on the development of language is beneficial. Yet others feel (and have found
through their research) that focusing on JA development in children with autism and language
delays would be helpful to provide not only the social development but to facilitate the learning
of language within these social contexts (Kasari, Paparella, Freeman, & Jahromi, 2008). In fact,
the results of the study by Kasari and colleagues (2008) indicated that the lowest functioning
group of children (those whose expressive language age was below 20 months) made greater
language growth if they were in a JA intervention than those who were receiving a symbolic play
intervention or those who were in a control group.
With JA being identified as such a crucial foundational part of development,
understanding how JA develops and how to intervene when this development is hindered is also
important. Joint attention interventions are being created for use in clinical and school settings as
well as at home (Drew, Baird, Baron-Cohen, Cox, Slonims, et al., 2002; Kasari, Freeman, &
Paparella, 2006; Kasari, Gulsrud, Wong, Kwon, & Locke, 2010; Taylor & Hoch, 2008). In one
study examining interests and the relationship with JA, Adamson, Deckner, and Bakeman (2010)
found that children with autism had lower interest in people and higher interest in familiar
objects. This lower interest in people was associated with less time spent in joint attention;
higher interest in people related to more time spent in joint attention. This would seem to
indicate that in children who are typically developing, an interest in people drives their
coordination of joint attention with a social partner. Thus, when designing interventions for JA,
determining ways to motivate and reward that interest in others would be a key element. In a
study by Koegel and colleagues (2009), designed to test whether reinforcers embedded with
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social interactions would increase children’s initiations of social interactions, children with
autism were placed in two conditions during a language intervention. In one condition, if the
child said the target word (such as “jump”), the experimenter would then let the child jump on a
trampoline. This was the non-embedded reinforcer condition. In the embedded reinforcer
condition, if the child said “jump,” then the experimenter would also jump on the trampoline.
The findings indicated that when a social interaction was embedded within a reinforcer, the
children initiated more engagement during social interactions (Koegel, Vernon, & Koegel,
2009).
In another study which tested the effectiveness of a JA intervention for children with
autism, children received a daily intervention at their preschool from a specialist trained in the
JA intervention (Kaale, Smith, & Sponheim, 2012). It is interesting to note the design of the
intervention. Children first received a “tabletop” intervention which was directed by the
specialist. Children were given prompts and taught to initiate interactions with the specialist (e.g.
showing the specialist a toy). Once children had mastered the tasks, the intervention moved to
the floor and was child-driven with the specialist talking about the child’s play, following the
child’s lead, facilitating play routines, etc. Results showed that children in this intervention
generalized these initiating behaviors during play with their teachers and longer engagement
times with their mothers. There was also a trend toward more JA skills during play with their
mothers.
The importance placed on JA during child development and the impact that deficits have
on children with autism drives further research in areas of intervention development and in
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particular, how to generalize gains in the experimental or clinic settings to the home
environment. Therefore, understanding typical mother-child behaviors during social interactions,
what facilitates social interactions and joint attention episodes, and at what ages joint attention
skills emerge and how these JA skills grow and change within dyads provides an important
contribution to JA research.
Joint Attention Development: Two Perspectives
Different perspectives on the study and measure of JA have been embraced and followed
in the literature. Adamson and Bakeman describe the development of shared engagement (their
term for joint attention) and emergence of joint attentional states by describing the qualitative
changes in the interactive joint attention episodes of infants and caregivers (Bakeman &
Adamson, 1984) whereas Mundy and colleagues describe the development of specific joint
attention skills or behaviors (Mundy et al, 2009; 2010). In addition, Mundy and his group of
researchers describe the development of the brain correlates associated with particular joint
attention skills (Mundy & Newell, 2007). Upon closer study of these two perspectives, it
becomes evident that they may not be contrasting approaches, but complementary. Thus, in the
current study, these two perspectives are then brought together by the Ranstead approach which
incorporates both the qualitative states of engagement of Adamson and Bakeman and the JA
behaviors of Mundy and colleagues. By adapting the operational definitions of each approach
and integrating and building upon the two methods of measuring JA, the Ranstead approach
seeks to understand and describe mother-infant states of interaction and the behaviors of mothers
and infants that bring them to these states (or episodes of JA). Therefore, a review of these two
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perspectives and their methods of measurements will be discussed. Finally, the benefits and
limitations of these approaches will be discussed and the integrated Ranstead approach to
measurement of JA will be introduced.
Adamson and Bakeman: Development of Joint Attention (Engagement) as States
Joint attention is defined in the literature as the triadic coordination of attention between
oneself, a social partner, and an object, event, or symbol (Bakeman & Adamson, 1984; Seibert,
Hogan, & Mundy, 1982; Tomasello & Farrar, 1986). Adamson and Bakeman refer to this as joint
engagement. The following description from Adamson and Bakeman (1984) outlines the
development of alertness and attention and the progression of these behaviors from birth into
toddlerhood.
Right after birth, infants engage in shared alertness. At two months, times of shared
alertness change to times of interpersonal engagement. Two- to five- or six-month-old infants
share mutual attention and affect. At two months of age, infants make eye contact. Between three
and nine months, infants and mothers experience a period in which they are equal at directing the
interaction. Around six months, infants take the lead in interaction. With time, mutual gazes are
more expressive as infants become more reciprocal, not just merely responsive in
communication. Face-to-face engagement reaches a peak between three to five months and then
declines as an interest in joint object development increases. By six months, the infant and
caregiver begin to include objects in their engagement. Around 9 months, infants begin
coordinating their gaze with their mother’s line of vision. Between 9 and 12 months, infants will
seek out an adult appraisal of a situation when uncertain about an object. Infants do not share
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their object involvement with a partner until close to 12 months, unless a partner initiates the
engagement. At 12 months, infants recognize joint engagement not only as joint use of a toy but
joint interaction. The infant becomes an active participant, not just a responder. This
participatory behavior is what other researchers refer to as joint attention (Van Hecke, Mundy,
Acra, Block, Delgado, et al., 2007; Vaughan, Mundy, Block, Burnette, Delgado, et al., 2003). It
is around this age that symbolic representation (language) begins to develop (Bakeman et al.,
1984). In their literature, Adamson and Bakeman describe the states of engagement and
qualitative behaviors of mothers and infants that cause it to be labeled such as well as the
developmental changes as they engage in these states.
Supported joint engagement is the term that Adamson and Bakeman use for episodes in
which the child is focused on a shared event with no overt acknowledgement of the partner (i.e.,
Mother and child are pushing a toy truck, but the child shows no evidence of acknowledging the
mother). The adult is supporting the child’s attention by changing how the child interacts with
the object. In this level or stage of engagement, the child demonstrates less mature joint attention
skills by focusing only on the shared object or event. Adamson and Bakeman refer to another
type of episode as coordinated joint engagement. This is a state in which the child is actively
attending to both the object and his partner, demonstrating a more mature and complete level of
joint attention (i.e., Mother and child are pushing a toy truck, and child looks at the mother
during the activity). The child may also point to an object and look at the mother to see if she is
attending. In line with this research, in the current study these overt behaviors are requirements
in order for an interaction to meet criteria for a JA episode.
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JA and Language Development. As these joint attention states grow in complexity,
language also begins to develop around 13-14 months of age and can be considered a
collaborative activity (Tomasello et al., 2005). When joint attention includes the use of symbols,
Adamson and colleagues again describe the qualitative change in interactive states rather than
the discrete infant behaviors. They label this joint attentional state symbol-infused (SI) joint
engagement (2005). This state of engagement consists of the child’s verbal label for an object,
the child’s understanding of the mother’s symbol use, or the child’s nonverbal use of symbols
such as gestures. Again, here, the two types of symbol-infused joint engagement are supported
and coordinated. SI supported joint engagement describes the state in which the child and mother
are focusing on the same object, the child is listening to the mother or naming objects himself,
but is not overtly attending to the mother. SI coordinated joint engagement is the state in which
the child is attending to an object, to his mother, and to the symbol use.
Attempting to explain the differences in joint attention experiences between children who
are typically developing and children with autism, Adamson, Deckner, and Bakeman (2010)
found that children with autism had lower interest in people and unfamiliar objects and that this
lower interest predicted the frequency of engagement in joint attention states as well as how
quickly symbols were infused into the joint interactions. Thus, from this perspective, joint
attention states can stem from an interest in people and objects, in turn providing a foundation
for language development within these joint attention states.
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Mundy and Colleagues: Development of Joint Attention as Skills
Another perspective on the study and development of joint attention is that of Mundy and
colleagues. According to this perspective, joint attention is not a unitary construct or state of
interaction but a collection of behaviors overtly demonstrated by an individual to indicate that
the focus of attention is on the partner and phenomenon of interest. These behaviors fall into
three categories—social interaction behaviors, behavioral requests, and joint attention behaviors
(Mundy et al., 2003). Within each category are initiating and responding behaviors used by both
partners to coordinate and maintain the joint focus.
Social interaction behaviors are those that the child demonstrates to engage in playful,
turn-taking interactions with a partner (Mundy et al., 2003). Initiating social interactions (ISI) is
the child’s ability to initiate turn-taking play. Responding to social interactions is the child’s
ability to use eye contact, gestures, and turn-taking in response to a partner’s turn-taking
initiation.
Behavioral requests are nonverbal behaviors used by a child to request help with an
object or event (Mundy et al., 2003). Initiating behavioral requests (IBR) is the child’s ability to
use eye contact, reaching, giving, or pointing to elicit assistance with an object. Responding to
behavioral requests (RBR) is the child’s ability to respond to the partner’s gestures or commands
for the child to give the partner an object.
Mundy operationalizes joint attention as the nonverbal behaviors that a child uses such as
gestures or eye contact to share the experience of an object or event with others (Mundy et al.,
2003). Within this category, the child initiates joint attention (IJA) by using eye contact or
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pointing and showing to coordinate and share an experience. The child can also respond to a
partner’s joint attention (RJA) overture by following the partner’s line of sight or pointing
gestures. These behaviors, eye contact, gaze-following, and gesturing, (with some adaptation and
extension), have been included in the coding manual developed by Ranstead for the current
study.
Mundy and Newell (2007) have conducted research looking at brain correlates of RJA
and IJA development. As defined above, RJA and IJA are distinct skills. They also have distinct
developmental paths. Research has shown that RJA and IJA are not correlated with each other
within development (Mundy & Newell, 2007). Therefore, joint attention is not developing as a
single construct leading to similar outcomes, but rather, different components of joint attention
are developing at different times and at different rates during infancy. RJA correlates are found
in the posterior-parietal system (Mundy, Card, & Fox, 2000). This is an involuntary, reflexive
system involved with orienting the individual towards stimuli, developing early in the first year
(Rothbart, Posner, & Rosicky, 1994). It also involves understanding that eye and head movement
of others is followed by their behavior. This involuntary response could be reflective of an
inherent bias toward social attention in infants, providing the infant with an understanding of
another’s referential gaze or gestures and enabling the infant to participate in early language
learning opportunities (Baldwin, 1995; Mundy, 2007).
IJA development is associated with frontal activity and may reflect the influence of the
anterior attention system, which develops after the posterior system (Rothbart et al., 1994). This
is a voluntary, goal-directed system which involves understanding self behavior (Mundy et al.,
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2000). The anterior attention system also regulates integrated activity across the posterior and
anterior systems, monitoring and understanding goal-directed self and other behavior, yielding
joint attention. According to Mundy and Newell (2007), the integration of these systems stems
from practice sharing overt attention early in life. Infants demonstrating IJA skills may have
additional learning opportunities not as available with reflexive RJA because they are seeking
out more interactions and thus potentially receiving more feedback from caregivers than other
infants. Infants with higher frequencies of IJA behaviors may create more opportunities for
social interaction and information processing.
Infants are learning to engage in joint attention behaviors during the first year and then
learning from these joint attention behaviors in the second year (Mundy & Vaughan Van Hecke,
2008). Mundy suggests that joint attention processing begins to be practiced by as early as 3-4
months, with RJA able to be measured at six months (Morales et al., 2006). Mundy’s group
(2009) theorizes that joint attention develops as a parallel and interactive processing of
information about self and others (social cognition) and integrating this information in the
processing and coordination of attention to objects/events. According to this perspective, joint
attention skills support the additional activities of processing self and others (social cognition),
maintaining shared focus (social competence), and processing symbols (Mundy et al., 2009).
JA and Language Development. The use of symbols in joint attention has been thought of
as a transformation of joint attention (Mundy et al., 2009; Tomasello et al., 2005). While
researchers view the development of joint attentional states and joint attention skills in somewhat
different ways, the age of 12-14 months in an infant’s life is recognized by all researchers as a
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crucial time of change and transition in development. This is the time when the ability to
coordinate attention is solidifying, and language begins to emerge (Adamson & Bakeman, 1986;
Mundy et al., 2009; Tomasello et al., 2005).
According to Mundy’s model, at the time symbol use begins to develop, joint attention
skills have become more of an executive function. In other words, the ability to coordinate joint
attention, now somewhat automatically, has paved the way for language development.
Communicating verbally is a collaborative endeavor in that the joint goal is to orient the
listener’s attention to the speaker. This is done by the speaker ensuring that the communication is
done in a way that is understood by the listener and by the listener attending to the speaker’s
symbol use and behaviors and asking for clarification when needed. According to this
perspective, the infant needs to understand the goals and intentions of others to be able to use
language to coordinate and direct the attention of another. However, practice with overt visual
joint attention in infancy could provide the foundation and underlying mechanism for more
covert attentional behaviors such as focusing on symbolic representations (words for objects and
understanding the adult’s intended referent).
Other studies have looked specifically at correlations between language development and
joint attention in children with autism. Similar results have been found such that responding to
joint attention has been shown to predict language development (Siller et al., 2008). In
particular, gestural joint attention has been found to be a deficit in children with autism (Mundy,
Sigman & Kasari, 1990), and gestural responding has been found to be related to receptive
language development (Luyster et al., 2008; Siller et al., 2008). From this perspective, joint
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attention behaviors/skills seem to be foundational to the development of other skills and worthy
of study not only in infant-focused, experimentally controlled environments but in mother-infant
dyads in more naturalistic settings.
Contrasts in Measuring Joint Attention
Adamson and Bakeman’s Approach. One way to measure coordinated attention between
a child, a social partner, and an object or event is by measuring the duration of certain states of
engagement and categorizing these states. Bakeman and Adamson (1984) conducted a study in
which they observed infants playing in their homes with their mothers and with peers. Although
the authors have changed the terminology for their states of joint engagement since the time of
this study (Adamson et al., 2005), the operational definitions have remained the same. Therefore,
this study has been chosen as an example of how these states are measured. It describes the
measurement and coding procedures for how joint engagement has been conceptualized and
measured from this approach.
The free play with mothers and infants was videotaped in their homes and then coded at a
later time. To meet criteria as a state of engagement, the interaction needed to last at least three
seconds. Next, infants’ attention was categorized into states of engagement. These included not
only passive engagement (now referred to as supported joint engagement) and coordinated joint
engagement, but also unengaged, onlooking, person engagement, and object engagement
(Bakeman et al., 1984). Unengaged was the state in which the infant was not focused on an
object, activity, or person. Onlooking was the state in which the infant was intently focused on
the activity of another but is not involved in the activity. Person engagement was the state in
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which the infant was engaged only with a person, as in face-to-face interaction or a tickling
episode. Object engagement was the state in which the infant was only engaged with the toys.
Supported joint engagement, as stated above, is the state of engagement in which the child is
engaged with a toy of object without any overt acknowledgement of the mother. The mother is
supporting the child’s engagement by changing how the child interacts with the object.
Coordinated engagement is the coordination of attention between the mother and infant and the
object and is similar to JA as defined by Mundy and colleagues.
A team of coders used video equipment that enabled them to fast forward and rewind
such that they were able to capture the duration of a state of engagement and determine when
states of engagement shifted from one to another. In this way, the coders divided the behaviors
into sequences of states of engagement. The frequencies of engagement states for the infants
were calculated as well as the mean durations for each state, demonstrating how often infants are
engaged in each type of interaction with their mothers (or with objects).
Certain methods from this approach will be utilized in the current study. Coordinated
engagement (referred to as a JA episode in the current study), will be the construct of focus in
the current study. In addition, infant object engagement will also be examined to determine if
and how mothers respond to their infants’ overtures to objects and whether this type of infant
engagement leads to a JA episode. Thus, the frequencies of JA episodes, the frequencies of
various types of initiating behaviors and the number of JA episodes that result from different
types of initiation will be measured, with a contrast drawn between object-focused and
coordinated initiations.
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Mundy and Colleagues’ Approach. Mundy and colleagues have developed another way
to measure joint attention. The abridged Early Social-Communication Scales (ESCS) is a
measure developed by Mundy, Delgado, Block, Venezia, Hogan, and Seibert in 2003 to measure
individual differences in nonverbal communication skills in children between 8 and 30 months of
age or with children who have developmental delays whose verbal ability falls in this range. The
ESCS is a videotaped, structured observation measure administered by a trained tester with 25
testing situations designed to elicit interaction between the tester and the child. Behaviors are
then coded and the frequencies of the types of initiating and responding behaviors within the
joint attention, behavioral requests, and social interaction categories are calculated. In addition,
the behaviors are designated as higher or lower level behaviors. For example, eye contact is
considered a lower level behavior whereas pointing is a higher level behavior. In this abridged
version, the behaviors coded are viewed as a reflection of self-regulatory and affective
characteristics. With the ESCS, a social-communicative profile is created for each child tested.
The ESCS is designed for use in both research and clinical settings and has been used as a preand post-test for measuring the effectiveness of joint attention interventions (Kasari, Freeman, &
Paparella, 2006).
Benefits and Limitations
Each of these approaches to the operationalization and measure of joint attention has its
benefits and limitations. Conceptualizing joint attention as comprised of discrete skills or
observable, measurable behaviors (Mundy and colleagues’ perspective) allows researchers and
clinicians to observe infant behaviors and determine whether the infant is lacking certain skills
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that can lead to impaired social interactions or delayed language abilities (Kasari, Paparella,
Freeman, & Jahromi, 2008; Mundy, Sigman, & Kasari, 1990). The ESCS is administered by a
trained tester in a controlled, laboratory setting and is an efficient way to determine the presence
or absence of joint attention behaviors. It also has the capacity to capture individual differences.
However, the ESCS is designed to elicit certain behaviors from the infants. Behaviors
that are elicited in a laboratory setting may not be reflective of every day behaviors in which the
social partner is not specifically looking for a specific type of interactive behavior. While the
demonstration of a behavior in a discrete trial in a laboratory setting can indicate that an infant
has a certain joint attention skill, the infant may not have these same opportunities to
demonstrate, practice, or further develop this skill in his or her natural environment. Or, in
contrast, the infant may not demonstrate behaviors in this more unfamiliar setting that he or she
may demonstrate with the mother at home. In addition, the possession of these discrete skills
may or may not lead the infant to a state of joint attention with a partner. This conceptualization
and measurement captures one part of joint attention—the infant’s ability in a unique setting.
Another important limitation of the approach of Mundy and colleagues is that it fails to
consider that not only the infant is involved in successful JA episodes. An infant interacts with
his or her primary caregiver on a daily basis, and this is an important part of joint attention in the
provision of opportunities, scaffolding, and a picture of normative daily behavior. Joint attention
involves a partner and the behaviors of the partners in an interaction can serve to either facilitate
or deter each other from a coordinated focus. Therefore, the behavior of the partner and the
setting are also important factors in the study of joint attention.
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In addition, it has been emphasized throughout this review that JA is foundational to
learning in social contexts, particularly language. Yet, language was not included in Mundy’s
measure of JA behaviors and beginning around 12-13 months of age could be considered part of
an IJA, eliciting responses from the mother. In addition, maternal responses to infants often
include some type of verbalization. It is possible that infants (and mothers) use combinations of
behaviors (e.g., verbalization, gesture, and eye contact) in their initiations and responses, not just
one particular isolated behavior.
In contrast, the approach by Adamson and Bakeman examines the states of joint
engagement, describing qualitatively the picture of joint engagement and quantitatively the
frequencies which infants participate in each state. This approach incorporates the social partner
into the conceptualization and measurement criteria. In a sense, joint engagement cannot be
labeled such and is unable to be demonstrated without a partner. A benefit of the ways in which
Adamson and Bakeman have measured joint engagement is that it is done in a more naturalistic
setting with the mother to get a more realistic idea of the infant’s typical behavior and the
quality/type of the interaction.
However, the state of engagement does need some type of eliciting behavior or precursor
and follow-up response that leads the infant and mother to that state. Infants do not just “appear”
in a state of joint engagement with a partner without steps leading to it. Capturing the skills
utilized by the partners to be in a state of engagement is a necessary part of understanding the
development and progression of joint attention behaviors that lead these states.
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An additional issue to be considered is the issue of gender. Gender differences have been
examined in a JA intervention study with preterm infants at 12 months corrected age (Olafsen,
Ronning, Kaaresen, Ulvund, Handegard, et al., 2006). Gender differences were found broadly in
social communication skills post-intervention such that girls outperformed boys. Although
gender differences have not been extensively examined in JA studies, gender differences have
been found in language development with earlier acquisition occurring for girls (Bornstein &
Haynes, 1998). As language development has been demonstrated to be associated with JA, it
could be expected that gender differences would be evident. Because further study is needed in
this area, the proposed project will explore for gender differences.
Integration of Two Approaches: The Ranstead Approach
To take advantage of the benefits and overcome the limitations of each, it would be
valuable to bring the perspective of Adamson, Bakeman and colleagues together with that of
Mundy and colleagues. The Ranstead approach is designed to do that. Ranstead (2012)
developed a coding scheme to measure the ways in which infants and mothers use the kinds of
behaviors described by Mundy and colleagues to reach the state of coordinated joint engagement,
as described by Adamson and Bakeman. This measure was developed utilizing video-recorded
naturalistic free play sessions of mothers and infants in a laboratory setting provided with
common toys who were instructed to play as they normally would.
Behaviors were adapted from the definitions from Mundy and colleagues (2003) and their
criteria for infant-IJA and -RJA were used. However, in addition to coding and calculating the
frequencies of infant behaviors, maternal behaviors were defined and coded as well. For
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example, both mothers and infants could demonstrate IJA and RJA behaviors. As JA is just
starting to emerge at the beginning of the first year, mothers are often scaffolding JA behaviors
for their infants. Thus, to capture the steps which lead to a JA episode, mothers’ and infants’
verbal behaviors and overtures to objects were also included and IJA and RJA behaviors were
broadened to the larger categories of initiating and responding behaviors—an addition to
Mundy’s IJA and RJA criteria as specified in the ESCS. A discussion of other research in which
verbal/vocal behaviors and object overtures have been studied follows.
In support of the inclusion of verbal behaviors in the current study, Adamson and
Bakeman recognized that symbols (language) could be included in states of joint engagement;
thus, verbalizations were included in this current coding manual. In line with other infant
research, Ranstead (2012) conceptualized infant vocalizations as part of a combination of
behaviors that could be utilized in an initiation. Within infant research, it can be challenging to
measure communicative intent. Indeed, the very word initiation may impart an assumption of
intentionality as a motivation for the behavior. Often, it is how the mother interprets the inherent
meaning of an infant’s behavior and then crafts her response that gives meaning or intent to an
infant’s behaviors (Masur & Olson, 2011). Additionally, maternal responses have been measured
as the types of behaviors provided subsequent to and dependent on infants’ vocal or exploratory
acts (Baumwell, Tamis-LeMonda, & Bornstein, 1997; Bornstein, Tamis-LeMonda, & Hahn,
2008; Tamis-LeMonda, Bornstein, & Baumwell, 2001). In a sense, the infant’s behavior is an
opportunity for the mother to respond. For some, infant communicative intent has been assumed
if eye contact or vocalization was observed, suggesting that at least for some researchers, a
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vocalization indicates communicative intent (Iverson & Goldin-Meadow, 2005). For others, eye
contact was not necessary if gestures were used (Goldin-Meadow, Goodrich, Sauer, & Iverson,
2007). The current study is seeking to examine the routes infants and mothers take to achieve a
JA episode even if initial intent toward that ultimate goal is not immediately discernible,
although it has often been assumed by researchers to be discernible by the mother based on her
responses (Masur & Olson, 2008; Olson & Masur, 2011; Tamis-LeMonda, Bornstein, &
Baumwell, 2001). Therefore, aligning with other studies that have viewed discrete infant
vocalizations as communicative bids (Olson & Masur, 2013), the current study includes discrete,
nonvegetative vocalizations as communicative behaviors falling within a partner-focused
category of initiation and responses (categories described below).
Whereas Mundy’s ESCS captured only the single highest level behavior in coding an
infant’s IJA and RJA, Ranstead’s coding manual includes combinations of behaviors if they are
within two seconds of each other or occur simultaneously (e.g. pointing and looking at an object
at the same time). The Ranstead coding manual attempts to capture the individual differences
and to understand the dynamic interactions between mothers and infants as they perform an
interactive “dance,” negotiating their way to a JA episode. The behaviors in the ESCS did not
include behavior that was focused only on objects since that behavior did not demonstrate a
focus on both the object and the partner. However, since the goal of Ranstead’s study (2012) was
to examine how JA episodes first emerge and what behaviors lead to a JA episode, codes were
added for more primitive behaviors. Aligning with other research, initiating behaviors included
all infant behavior which was: 1) spontaneous, 2) not prompted or elicited by the partner, and 3)
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not a response to the partner’s behavior (Lloyd & Masur, in press). One of the simplest behaviors
that could elicit a response from a partner and lead to a JA episode is an infants’ spontaneous
initial overture towards an object/toy (coded as T) or look towards an object/toy (coded as LO).
These behaviors are referred to as Object Activity Initiative or Object initiatives in other research
(Crawley & Spiker, 1983; Lloyd & Masur, in press). Crawley and Spiker (1983) defined object
activity initiative as object-related behavior that could be considered by the mother to be an
activity initiation. Lloyd and Masur (in press) defined object initiatives as any object-related
behaviors that the infant initiated independent of maternal prompting that could be regarded as
instigating a new activity. Therefore, this category is also used within the Ranstead approach to
designate the less sophisticated initiations that only involve a toy. With the Ranstead approach,
initiating and responding behaviors are placed within categories based on the level of
sophistication and combination of behaviors observed. Therefore, an infant playing with a toy or
looking towards an object could be called an object-focused initiation (as it was in the previous
study in 2012), a precipitating event, or an initial behavior. For the remainder of this document,
when infants make overtures that are focused on objects only, this will be referred to as an
Object-Focused precipitating event to indicate that this is an opportunity to which the partner
may or may not respond. Responses that are focused solely on an object (including T and LO)
will be classified as object-focused responses. The Partner-focused category refers to initiations
and responses that do not involve an object, including gaze to partner (GP),
vocalization/verbalization (Voc/Verb), and gesture (G). The Combination category refers to
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initiations and responses that are combinations of behaviors from the previous 2 categories
involving both an object and the partner.
The Ranstead approach was developed to bring the two perspectives together by not only
measuring the kinds of behaviors Mundy and colleagues (2003) coded but also by investigating
whether those behaviors would lead to episodes of JA, as Adamson and Bakeman (2005)
described. Ranstead’s coding manual incorporated determination of whether or not a joint
attention episode was achieved. Adamson and Bakeman’s coordinated state of engagement was
designated a JA episode in the Ranstead coding manual. Ranstead’s JA episode was
operationalized as an interaction in which the infant and mother are focused on a referent object
and each other. Both partners must show overt acknowledgement of their partner and the object
for a minimum of 3 seconds. If a joint attention episode is not reached by the infants and
mothers, the initiating and responding behaviors are still coded as attempts at a joint attention
episode. Thus, the Ranstead measure allows for examining how many attempts and what types of
attempts infants and mothers make in endeavoring to engage their partners, an expansion beyond
the approaches of both other perspectives. The Ranstead coding manual seeks to capture what
brings success and what does not when mothers and infants interact naturally with each other.
This measure can identify individual differences for further analysis and allows the researcher to
determine whether certain patterns of behavior and interaction are more likely to lead to
successful joint attention episodes with certain infant profiles.
An initial study was conducted which examined the joint attention behaviors of infants
and their mothers at the beginning of the infants’ second year (Ranstead, 2012). In this first
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study, thirty-one 13-month-olds (14 boys, 17 girls) and their mothers were videotaped during 6minute free play sessions with toys (Ranstead, 2012). Five initiating and responding behaviors
were coded, and initiations were classified as Object-Focused only (infant made a new
spontaneous overture to an object/toy--now called Object-Focused Precipitating Events), PartnerFocused only (gaze to partner, gesture, and/or vocalization), or Combined (Reliability: all
Kappas >.90). A JA episode was counted when both partners’ initiations and responses met the
definition of JA and the interaction lasted >3 seconds. The most important findings were that
during six minutes of free play, dyads produced many initiations—on average >27, or more than
4.5 per minute—and achieved 14.04 JA episodes, or 2.34/minute. Although infants produced
significantly more initiations (M = 16.55) than mothers (M = 10.77), maternal initiations, always
the combined type, were more successful resulting in JA episodes a majority of the time.
Although only 47% of infants’ total initiations resulted in JA episodes, their sophisticated
Combined initiations were the most successful. Partner-focused initiations occurred <1% of the
time. Object-Focused Precipitating Events (M = 61% of all initiations) were incomplete and did
not meet JA criteria. Even when mothers followed in to their infants’ play with an object, only
28% of these Object-Focused Precipitating Events resulted in JA episodes. In contrast,
Combined initiations, simultaneously focusing on object and partner (M = 39% of all initiations)
resulted in successful JA episodes 73% of the time.
While this was a small, beginning study to bring these perspectives together and to
describe the ways in which infants and mothers coordinate their actions to engage in successful
joint attention episodes, there were several limitations and areas in which this study can be
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expanded. This initial study focused on infants’ initiating and responding behaviors with no
analysis of maternal behaviors. Yet joint attention is not joint without a partner with whom one
can engage. Therefore, maternal responding behaviors to infant play and initiating behaviors
need to be examined. In addition, the previous study looked at the joint attention behaviors of
infants on average, but the standard deviations were extremely varied suggesting a range of
individual differences in the timing of when joint attention behaviors emerge as well as the types
of behaviors that are observed (i.e., some infants may have more responding behaviors at this age
whereas others have mastered initiating behaviors). Therefore, examining individual differences
in dyads could provide a rich description of the ways in which different dyads negotiate these
joint attention episodes. Finally, to understand the growth and change within these dyads, joint
attention development could be examined at additional time points. Studying joint attention
longitudinally within mother-infant dyads can aid in understanding the unique ways in which
mothers engage and respond to their infants and how infants develop these skills that have been
demonstrated to be so crucial to learning in social contexts. In addition, gender differences will
be explored.
Maternal Responsiveness
As discussed previously, joint attention skills are foundational to successful
developmental outcomes. It is not simply the infant’s possession of joint attention skills that
leads to positive outcomes, however. To engage in a joint attention episode, both members of the
dyad must possess and utilize joint attention skills. Mothers and infants both play a role in joint
interactions. The caregiver in the dyad must have and utilize joint attention skills as well, often
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taking the lead in the initiation of joint attention by scaffolding the interaction so as to capture
the infant’s attention. In a typically-developing sample of infants, maternal responses to 11month-old infants’ initiations with toys and also labeling the toys related to infant language at 14
months; coordinating attention with their infants at 14 months related to infant language at 17
months (Newland, Roggman, & Boyce, 2001). In a study by Vaughan and colleagues (2003),
caregiver scaffolding (directing, showing, and demonstrating behaviors) was significantly
correlated with infant IJA at 12 months and with the average duration of a joint attention
episode. In a study by Tomasello (1995) with older (18-24 month) infants, caregiver following-in
behaviors were associated with joint attention and language development (1995). In Siller’s and
Sigman’s (2008) study with a sample of children with autism, not only did responding to joint
attention emerge as the strongest predictor of language development, but parental responding
also contributed to the success of joint attention and language development. Siller and Sigman
note that initially, parents carry much of the responsibility of coordinating and sharing interest in
their infants’ object play. As infants develop JA ability, they assume more of this responsibility
with parents assuming less.
Other studies have also found that the type of maternal response to toy initiations matters.
Maternal responses that follow in to the infant’s focus positively correlate with vocabulary
development whereas as intrusive, directive maternal behaviors negatively correlate with
language development (Masur, Flynn, & Eichorst, 2005; Tomasello & Farrar, 1986; Tomasello
& Todd, 1983). However, the study by Vaughan and colleagues (2003) suggests directive
behaviors may be more important with younger infants in developing joint attention. These
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studies suggest there could be developmental shifts in caregiver behaviors and joint attention
development. Further research should examine the types of responsive behaviors mothers
demonstrate toward their infants’ play and interactive behaviors. In addition, learning about the
developmental shift that takes place as mothers transition from having to interpret intentions
from their infants’ signals to the child communicating intentions clearly and with meaning
should be studied at various time points to examine longitudinal change and individual
differences across time points. The proposed project will examine maternal responsive behaviors
to identify patterns in the ways in which mothers respond to their infants across time points. In
addition, examining patterns of maternal responses to specific types of initiations will contribute
to an understanding of what behaviors elicit responses from mothers.
Individual Differences and Longitudinal Growth
As each dyad has unique characteristics and ways of interacting, it follows that the
development of JA for infants and for the mothers could have variability. According to Barlow
and Herson (1984), in a group design, the mean average of a certain construct is based on the
group, hiding individual performances. To extend this to the study of JA, if on average the group
of infants demonstrates a mean frequency of initiating behaviors, that means that some may have
many instances of initiations whereas others relatively few. In fact, across the sample as a whole
in the first study, certain average frequencies were calculated, and conclusions were drawn such
that Combined initiations were more successful at achieving a JA episode than Object-focused
initiations.
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However, the variability among dyads was somewhat elevated (SD = 28%). As
practitioners and families could attest, understanding what is successful for some but not for
others has to do with individual variability among other factors. It could be that some mothers
had more frequent responses and that a few infants had very high frequencies of Combined
initiations. As mentioned previously, it is not only infants’ initiation skills that get them to a JA
episode—mothers must respond. How do they respond? Are certain types of initiating behaviors
more likely to elicit responses? Various factors are contributing to these group means.
To extend this to a more practical understanding, knowing what combinations of
behaviors are typical in infants and dyads who are successful at achieving JA is helpful so that
future research can extend to children who are atypically developing, and so that practitioners
and families can have informed expectations of typical development and of interventions they
may design and implement. Currently, it is difficult to generalize these findings at the individual
or dyad level. Thus, the proposed project will examine the developmental change and growth by
identifying the patterns of initiating and corresponding responding behaviors within dyads to
understand the range of typical development.
In addition to understanding individual differences at one time point, studying the
individual differences in growth is also beneficial not only to researchers but to clinicians and
families. If an infant or dyad has a particular pattern of interaction at 13 months, one questions
whether that pattern is evident at future time points, whether that pattern predicts certain types of
development at later time points and also predicts the timing of the emergence of certain skills
and behaviors.
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Several studies have been conducted examining infant JA growth across time points. In a
study of infants at 9, 12, 15, 18, and 24 months of age by Mundy and colleagues (2000),
individual differences in IJA and RJA were significantly stable across ages. In other words,
infants who have lower IJA or higher RJA ability relative to other infants continue to have lower
IJA or higher RJA ability at later ages. In other studies, early IJA has been shown to predict
children’s gains in language development (Siller et al., 2008). In children with autism, young
children who responded more frequently to bids for attention had better language skills at later
ages than children who had responded less frequently to bids for attention (Sigman & Ruskin,
1999).
Other research has suggested that early child characteristics influence the quality of the
caregiver-child interaction. Parents who are less responsive to a child’s play, interests, or focus
has been found to correlate with smaller language gains at later ages in children with autism
(Markus, Mundy, Morales, Delgado, & Yale, 2000; Siller et al., 2008). Yet, these studies have
not examined individual differences in JA development, including maternal initiations and
maternal responses elicited by infant initiations. In addition, as noted by Siller and Sigman
(2008), the types of responding behaviors from mothers could change as infants develop more
sophisticated JA skills. Further study of the individual differences and longitudinal stability,
growth, and/or change in JA needs to be examined in mother-infant dyads. Thus, the proposed
study will examine group and individual differences at 13 and 17 months, examining initiating
and responding behaviors of mothers and infants and the patterns of interactions that lead to
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successful JA outcomes for these dyads. It is expected that infants’ success rates of reaching JA
would increase across time points.
Conclusion
To intervene and facilitate the development of joint attention in infants at risk, the
understanding of typical joint attention development and typical interactions within dyads needs
more empirical study. Therefore, the current study will extend the existing research by
examining the types and frequencies of infant initiations, and maternal and infant responses to
different types of initiations during dynamic, naturalistic interactions between mothers and
infants. In addition, this study will examine developmental change and growth not only at the
group level but at the individual level by studying mother-infant interactions at 2 time points.
Determining if and how infants and their mothers achieve successful JA episodes at important
transitional ages of 13 and 17 months will pull together the 2 perspectives (JA as behaviors and
JA as states of engagement) by examining how mothers and infants use these behaviors to
negotiate interactions and create interactive environments from which other skills can then be
learned.

CHAPTER III
CURRENT STUDY
The current study adds to the body of literature on the nature and development of joint
attention by examining these behaviors in typically developing infants at the transitional age of
thirteen months and again at seventeen months during episodes of free play with their mothers.
This descriptive study will examine the ways in which typically developing infants and mothers
use their joint attention skills to initiate and respond to each other and successfully engage in
episodes of joint attention. The ages of 13 and 17 months mark important normative
communicative developmental transitions, including emergence of first words and a vocabulary
spurt for many children (Goldfield & Reznick, 1990; Goodwyn & Acredolo, 1993).
A study of this type is valuable for understanding not only the development of joint
attention throughout infancy, but also the developmental progression and changes in maternal
initiations, responsiveness, and overall maternal behaviors as infant joint attention develops. As
development in general is not only an infant endeavor, but a continuing process throughout the
lifespan, the longitudinal study of the shifts in behavior that take place in dyads of mothers and
typically-developing infants is an important aspect of this study as these dyads become more and
more skilled at joint attention interactions across time points. This study could then serve as a
springboard for future research comparing the developmental patterns and changes in joint
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attention behavior of mothers whose infants are demonstrating atypical development in the area
of joint attention (such as with autism spectrum disorder), providing researchers, practitioners,
and mothers with an empirically-based picture of not only what to expect in infant joint attention
interactions with mothers, but also what is typical of the maternal experience in these dyadic
interactions.
Examining longitudinal change in joint attention behaviors in both mothers and infants as
well as correlations between mothers’ and infants’ behaviors can also inform interventionists as
to the types of behaviors that could facilitate successful joint attention development in infants
with delays or neurological impairments. This study seeks to answer the overall questions, how
do the ways that infants and mothers negotiate interactions leading to a joint attention episode
change over time? This study will examine developmental change, stability, and individual
differences across time points. To answer this, the following research questions will be
addressed. The research questions in Part 1 focus on average changes in infants’ and mothers’
behaviors, while the research questions in Part 2 examine individual differences. In general, it is
expected that infants’ success rates will increase across time.
Research Questions - Part 1
1. How do the frequencies (# of initiations) of mothers’ and infants’ initiating behaviors change
over time? Are there gender differences?
2. How do the proportions of infants’ initiation types (i.e. Object-focused, Partner-focused, or

Combined type initiations) change over time? Are there gender differences?
3. Are there differences over time in the average success rates of initiating behaviors by

40

mothers and infants that lead to Joint Attention? Are there gender differences?
4. Are there differences over time in the overall proportions of infants’ different types of
initiations resulting in successful JA episodes? Are there gender differences?
5. How do mothers’ and infants’ overall proportions of responses change over time? Are there
gender differences?
6. How do the proportions of infants’ and mothers’ responses to different kinds of initiations
change over time? Are there gender differences?
Research Questions - Part 2
7. Are there significant and positive relationships between the frequencies of maternal
initiations and infant Total Initiations, Object-Focused Precipitating Events, and Combined
initiations at each time and across time?
8. Are there significant and positive relationships between the frequencies of Object-Focused
Precipitating Events and Combined Initiation types and the proportion of maternal responses
at each time and across time?

CHAPTER IV
METHOD
Participants
A subset of an existing sample of videotaped play sessions, gathered by Janet Olson and
Elise Frank Masur for a larger, longitudinal study, was analyzed. The current study examines 29
dyads, 13 boys and 16 girls at 13 and 17 months of age and their mothers, whose play sessions at
both ages were available. The videotaped sessions were previously recorded as part of another
IRB-approved study conducted by Dr. Janet Olson and used with her permission (see
Appendices A and B).
Twenty-six of the dyads (12 boys and 14 girls) were coded in the previous study at 13
months. Family demographic characteristics are diverse. In the area of education, 1 mother had a
high school diploma, 7 had some college, 9 had college degrees, and 12 had graduate degrees.
Twenty-four mothers were employed outside of the home. The mothers’ ages ranged from 19 to
46 years. Family incomes ranged from $18,000 to $120,000 per year (M = $81,666; SD =
$28,323). All of the children lived with their mothers and fathers except for one who lived with
just the mother. The number of siblings ranged from 0 to 4, with 15 of the children having no
siblings, 7 having 1 sibling, 4 having 2 siblings, 2 having 3 siblings, and 1 having 4 siblings. All
mothers spoke English as their native language. Twenty-seven of the dyads were Caucasian, one
was African-American, and one was Asian-American. All infant participants were typically
developing, without any mother-reported or researcher-observed developmental delays.
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Videotaping Procedures and Instructions
A video-taped interaction was obtained as mothers played and interacted with their
infants during several activities. Two different Northern Illinois University observation rooms
were used; the first several dyads were observed in an 8’ x 13’ room at the Speech-LanguageHearing Clinic, and the later dyads were observed in a 15’ x 15’ room at the NIU Family Health,
Wellness, and Literacy Center. Although some dyads were observed in a different room than
others, both rooms were made to look exactly the same. Both rooms were carpeted with four
white walls and were completely unadorned except for the same few experimental objects.
Objects included: an all white infant blanket (44’ x 72”) which was placed in the middle of the
room, three shelving units for later presentation of stimulus objects which were placed on three
of the four walls, and a video camera which was set up in the corner of the room. A toy set was
available on the blanket, including a ball, stacking blocks, a stuffed bear, plastic ducks and a
plastic polar bear, a car, a feeding/cooking set, and a shape sorter. The toys were chosen to be
gender neutral, to be familiar to most 13-month-old children, and to elicit manipulativeexplorative play.
Before the mother-infant interaction, an experimenter explained to the mother that she
would be paid twenty dollars in cash at the conclusion of the session and signed an informed
consent (See Appendix A). Before the mother-infant interaction, the experimenter gave the
mother a background information questionnaire (Appendix B) to fill out. After the mother
completed the questionnaire, the experimenter explained the complete procedure, starting with
instructions to the mother to “simply play with name of child as you normally would.” The
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experimenter then left the mother and child alone in the room. Experimenters were not present in
the same room as the dyads during the free-play session but observed through a one-way mirror
in the adjoining room. For this study, only the initial 6-minute free-play session, before the
experimental stimuli were presented, was analyzed.
Coding Categories
Video-recordings of the mother-infant interactions were coded for specific mother and
infant variables of interest. Event sampling permitted the researcher to collect data about the
targeted behaviors. Variables of interest are briefly explained below. More detailed explanations
and precise coding categories can be found in Appendix E (coding manual) and Appendix F
(coding sheet).
Initiating Behaviors. Initiating behaviors are those behaviors by either mother or infant
that have the potential to initiate a JA episode with the partner. These include behaviors that are
spontaneous new overtures to a toy involving touching, grabbing, or manipulating a toy (rather
than continued play with a toy), that are not elicited by the partner (Bornstein et al., 2008; Lloyd
et al, in press). Another initiating behavior is an overture to the mother (Partner-focused), or a
Combined initiating behavior including a toy and the mother. All of the following were coded as
initiating behaviors. Initiating behaviors were also grouped according to the level of social
interaction demonstrated.
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A. Object-Focused Precipitating Events (Lloyd & Masur, 2014)
1) overture to a toy (T)- new, spontaneous play with an object, manipulating an object, or
simply touching an object, not prompted by the mother.
2) looking at an object (LO)- infant’s eyes look directly to a target object
B. Partner-Focused Initiations
1) gazing to a partner (GP)- eye gaze directed to partner’s face
2) gestures (G)- pointing (P), object extending/showing (OE/S), and other gestures that are
used to coordinate attention with a partner
3) vocalizations (Voc) and verbalizations (Verb)-- questions, imperative statements,
declarative statements and other discrete utterances. This does not include vegetative sounds
such as coughs, burps, etc. (Olson & Masur, 2013)
C. Combined Initiations
At least one behavior from B and one behavior from C, above
All behaviors that were part of the initiating behavior and that were in an unbroken
sequence (less than 2 seconds between behaviors) or that occurred simultaneously were coded.
For example, if an infant gazed to the mother, gestured toward an object, and then looked at the
object, these behaviors were all coded as an initiation. However, if Overture to a Toy was coded
(T), Look to Object (LO) was assumed to be necessary for an Overture to a Toy to occur and was
not coded separately. In addition, T did not include holding a Toy as part of an Object
Extension/Showing Gesture (OE/S). If OE/S Gesture type was coded, T was not coded.
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Responding Behaviors. After the initiating behaviors were identified, coders observed
and coded the response to the initiation that began within three seconds of the offset of the
initiation. All behaviors that were part of the responding behavior and that were in an unbroken
sequence (less than 2 seconds between behaviors) or that occurred simultaneously were coded.
Only the first response was coded. The type of response was coded using the same behavioral
codes as described in the initiating section above.
A. Object-Focused Response (response only focused on object)
1) Overture to a Toy (T)
2) Looking/gaze-following to referent object from the initiation (LO)
B. Partner-Focused Response
1) Gazing to a Partner (GP)
2) Gesturing toward the partner or an object (G)
3) Vocalization by infants or verbalization by mothers (V) as defined previously
C. Combined Response
1) At least one behavior is coded from category B and one behavior from category C
Coding Procedures
Starting with the first minute, six minutes of the free-play sessions were coded. Coding
began after the detection of any target behavior. The time on the DVD was noted, the initiating
partner was noted, the behavior was coded, and then the time and first responding behavior was
coded with the responding partner noted. The specific initiating behaviors started a sequence of
coding (i.e., one partner’s initiating behavior, then the other partner’s responding behavior). A
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shift to a new object or a shift in the type of play with the same object was coded as a new
initiating behavior. Each new initiation started a new event. All initiating behaviors within the
first six minutes of the free play session were coded. Only the first responding behavior to each
initiation was coded. Joint attention criteria were considered, and it was coded as successful joint
attention when the infant and mother were focused on a referent object for a minimum of 3
seconds and had acknowledged each other, as evidenced by the presence of any of the following
infant behaviors: gaze-following to the referent object, gesture, vocalization, and/or gaze to the
mother. The coding manual in Appendix E further defines the coding rules as well as exceptions
or special situations.
Coding Reliability
Two coders achieved acceptable levels of overall reliability for the prior study with
infants at 13 months of age. Following training and practice together, the two coders identified
and coded specific infant and mother behaviors independently on three boys and three girls
chosen at random. Kappas were analyzed and required an overall reliability criterion of at least .8
as suggested by Landis and Koch (1977). Discrepancies were discussed and reconciled. The
following variables were analyzed for reliability: the presence of infant initiations, maternal
responses, maternal initiations, and infant responses and joint attention determination. All met
kappa criterion (All K > .90). Also, every individual variable within these categories (i.e. T, LO,
GP, G, V) met kappa criterion (All K > .90).
Acceptable reliability was obtained before coding on this study sample began. First,
reliability was re-established between 2 coders with each other and with their prior coding scores
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for 13-month participants in order to code the additional 3 dyads at 13 months. Following
retraining and practice, two coders independently recoded the maternal and infant behaviors at
13 months in 3 dyads chosen at random from the 5 dyads previously coded at 13 months whose
videotapes were not available at 17 months. All kappas were ≥ .90.
Acceptable reliability was then established between the 2 researchers in coding the 17month participants. To check reliability, after practice and discussion, the 2 researchers
independently coded 3 dyads with boys and 3 dyads with girls. Reliability was established for
each step of the coding (i.e., who initiated and the initiating behavior, responding behavior, joint
attention criteria, and joint attention determination), meeting kappa criterion (All K ≥ .90).

CHAPTER V
RESULTS
The research questions in Part 1 focused on average changes in infants’ and mothers’
behaviors, while the research questions in Part 2 examined individual differences. Analyses of
infants’ and mothers’ initiations to answer Questions 1 and 7 were completed using frequency
counts. All other analyses were completed using proportions rather than frequency counts
because the number of opportunities to engage in joint attention varied across individuals due to
variation in rates of initiation. Analyses of variance were completed to analyze the following
specific questions in Part 1. For exploratory reasons, gender was included in all analyses.
Pairwise comparisons (LSD) were used to contrast variables when there was a significant main
effect. When there were significant interactions, t-tests were conducted to compare total
frequencies or proportions of the interacting variables. Correlation matrices were completed to
answer questions in Part 2. In general, it was expected that infants’ success rates would increase
across time.
Part 1
Question 1: How do the frequencies (# of initiations) of mothers’ and infants’ initiating
behaviors change over time? Are there gender differences? To examine this question, a 2
(Gender) x 2 (Partner: Mother vs. Infant) x 2 (Time) mixed analysis of variance (ANOVA) with
repeated measures on the last 2 factors was completed for the total number of initiations at each
time point. It was predicted that infants’, and possibly mothers’, initiation frequencies would
increase over time. The 3-way ANOVA revealed a main effect of partner F(1, 27) = 61.20, p <
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.001, partial eta squared = .69, such that infants had more initiations overall (M=17.27, SD =
5.92, SE=.85) than did mothers (M=8.68, SD = 4.45, SE=.68). An interaction of partner and time
was found F(1, 27) = 6.69, p<.05, partial eta squared = .19, such that mothers’ initiations
decreased across time, and infants’ initiations increased across time, although very slightly (see
Table 1). No gender differences were found.
Question 2: How do the proportions of infants’ initiation types (i.e. Object-focused,
Partner-focused, or Combined type initiations) change over time? Are there gender differences?
To examine this question, a 2 (Gender) x 3 (Initiation Type) x 2 (Time) mixed analysis of
variance (ANOVA) with repeated measures on the last 2 factors was completed for the
proportions of infant initiations of each type at each time point. It was predicted that infants’
Combined initiation type would increase across time.
A main effect for infant initiation type was found, F(1.00, 27.00 Greenhouse-Geisser
adjusted) = 63.79, p < .001, partial eta squared = .70. Object-focused precipitating events and
Combined initiations both exceeded Partner-focused initiations (see Table 1), differences that
were statistically significant by pairwise comparisons (p < .001). In fact, only 2 infants at 13
months and 1 infant at 17 months produced any Partner-focused initiations. Therefore, Partnerfocused initiations were omitted from all subsequent analyses. An interaction (F(2, 54) = 12.19,
p < .001, partial eta squared = .31) of infant initiation type with time was found, with infants’
Object-focused initiations decreasing across time and infants’ Combined initiations increasing
across time (see Table 1). No gender differences were found.
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A t-test examining infants’ total proportion of Object-focused precipitating events versus
Combined initiations at 13 months showed that infants had more Object-focused precipitating
events than Combined initiations, t (1, 28) = 2.53, p < .05, 2-tailed. Although Object-focused
precipitating events greatly exceeded Combined initiations at Time 1, at 17 months infants
produced more Combined initiations than Object-focused precipitating events. However, a t-test
revealed that this difference was not statistically significant, t(1, 28) = -1.35, p = .19).
Question 3: Are there differences over time in the average success rates of initiating
behaviors by mothers and infants that lead to Joint Attention? Are there gender differences? To
answer Question 3, proportions were calculated by dividing the total number of infant and
mother initiations resulting in successful JA episodes by the numbers of total infant initiations
and mother initiations, respectively. A 2 (Gender) x 2 (Partner: Mother vs. Infant) x 2 (Time)
mixed analysis of variance (ANOVA) with repeated measures on the last 2 factors was
completed for the proportions of infant and mother initiations that were successful. It was
expected that infants’ success rate of reaching JA episodes would increase across time.
A significant interaction was found for the successful initiating behaviors of the two
partners across time, F(1, 27) = 9.09, p < .01, partial eta squared = .25. Infants’ successful
initiations increased across time whereas mothers’ successful initiations remained essentially
stable across time (see Table 2). No gender differences were found. A t-test on infants’ and
mothers’ total proportions of successful initiations at 13 months showed the proportion of
mothers’ initiations that were successful was statistically greater than infants’, t (1, 28) =
-2.719, p < .05, 2-tailed. At 17 months, the proportion of infants’ successful initiations was
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Table 1
Mean Frequencies (and Standard Deviations) of Infant and Mother Initiating Behaviors from
Research Questions 1 & 2
_____________________________________________________________________________________________________________________

Time Initiation Type

Infants

Mothers

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________ ____

13 months (all types)

16.82 (6.44)

9.96 (4.55)

Object-focused
Frequencies
Proportions

10.60 (6.3)
.62 (.24)

.52 (.87)
.05 (.09)

Partner-focused
Frequencies
Proportions

.07 (.26)
.00 (.01)

.14 (.35)
.01 (.04)

Combined
Frequencies
Proportions

6.14 (5.17)
.38 (.25)

9.31 (4.27)
.94 (.09)

17.62 (5.41)

7.41 (4.35)

17 months (all types)
Object-focused
Frequencies
Proportions

7.90 (4.82)
.44 (.23)

.35
.05

(.67)
(.06)

Partner-focused
Frequencies
Proportions

.03 (.19)
.00 (.01)

.10
.01

(.31)
(.03)

Combined
Frequencies
Proportions

9.69 (4.95)
.55 (.22)

6.97 (4.33)
.93 (.09)

Mean Overall Frequency
17.27 (5.92)
8.68 (4.45)
______________________________________________________________________________
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higher than mothers’; however, a t-test of partners’ total successful initiations showed that this
difference was not statistically significant, t(1, 28) = 1.62, p = .12. Additional t-tests were
conducted on the total proportions of successful initiations to examine whether each partner’s
differences across time were statistically significant. Within infants, a significant difference was
found for the total proportion of successful initiations across time, t (1, 28) =
-3.304, p < .01. Mothers’ proportions of successful initiations remained relatively stable with no
significant difference, t(1, 28) = .41, p = .68.
Table 2
Mean Proportions (and Standard Deviations) of Infant and Mother Initiations and Number of
Resulting JA Episodes from Research Question 3
_____________________________________________________________________________________

Time

Infants
Proportions # of Episodes

Mothers
Proportions # of Episodes

___________________________________________________________________________________________________________________

13m

.40 (.30)

6.73 (2.02)

.58 (.21)

5.78 (1.21)

17m
.64 (.19)
11.28 (2.14)
.56 (.29)
4.15 (1.20)
_____________________________________________________________________________

Question 4: Are there differences over time in the overall proportions of infants’ different
types of initiations resulting in successful JA episodes? Are there gender differences? To answer
Question 4, proportions were calculated by dividing the numbers of successful JA initiations of
each type by infants by the total numbers of each infant initiation type. A 3-way 2(Gender) x 3
(Infant initiation type) x 2 (Time) mixed measures analysis of variance (ANOVA) with repeated
measures on the last 2 factors was going to be conducted to analyze the mean differences among
the proportions of different types of infant initiation types (object-focused, partner-focused,
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combined type) that result in successful joint attention episodes. However, only 2 initiation types
(Object-focused and Combined type) were included since Partner-focused initiations were rare. It
was predicted that the Combined initiation type would have a greater success rate than the other
types. Also, it was expected that the Combined type success rate would increase over time.
A main effect for infants’ successful initiation types was found overall, F(1, 27) =
105.02, p < .001, partial eta squared = .80, such that infants’ had higher proportions of Combined
initiations that resulted in JA episodes (M = .74, SD = .22) compared to the proportions of
Object-focused precipitating events that resulted in JA episodes (M = .40, SD = .24). Replicating
the analysis for Question 3 reported above, the mixed ANOVA also revealed a main effect for
time, F(1, 27) = 11.70, p < .01, partial eta squared = .30, such that the proportions of infants’
initiation types overall that resulted in JA episodes increased across time (13 months: M = .49,
SD = .24; 17 months: M = .65, SD = .22). No gender differences were found (see Table 3).
Table 3
Mean Proportions (and Standard Deviations) of Infant Initiations by Type and Corresponding
Number of Resulting JA Episodes from Research Question 4
Time

Object-Focused
Proportions # of Episodes

Combined
Proportions # of Episodes

Overall
Proportions

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

13m

.31 (.22)

3.29 (.72)

.67 (.30)

4.11 (1.23)

.49 (.24)

17m

.49 (.26)

3.87 (1.01)

.80 (.14)

7.75 (1.09)

.65 (.22)

Overall .40 (.24)
7.16 (1.72)
.74 (.22)
11.86 (2.61)
______________________________________________________________________________

54
Question 5: How do mothers’ and infants’ overall proportions of responses change over
time? Are there gender differences? To answer question 5, the proportions of all partner
initiations receiving responding behaviors (specifically, the sum of initiations that received a
response excluding rejections and failures to respond) were calculated by dividing each response
type by the total frequencies of the partners’ initiations. A 2 (Gender) x 2 (Partner) x 2 (Time)
mixed measures analysis of variance (ANOVA) with repeated measures on the last 2 factors was
conducted for percentage of responses overall. It was predicted that infants’ response rates would
increase over time.
A main effect for partner was found, F(1, 27) = 25.69, p < .001, partial eta squared =
.488. Overall, mothers had a higher proportion of responses (M = .82, SD = .14) than infants (M
= .71, SD = .22) An interaction of partner with time was revealed, F(1, 27) = 5.21, p < .05,
partial eta squared = .16. Although inspection of the means indicated that the total proportion of
infants’ responses to maternal initiations decreased across time and the total proportion of
mothers’ responses increased slightly across time (see Table 4 for descriptives), paired
comparison t-tests revealed that these differences were not statistically significant, t(1, 28) =
1.91, p = .07 and t(1, 28) = -.85, p = .40, respectively. No gender differences were found.
Table 4
Mean Proportion (and Standard Deviations) of Responses from Research Question 5
Time

Infants

Mothers

_____________________________________________________________________________________________________________________________ _____________________________________________________________________________________________________________

13 months

.78 (.16)

.83 (.14)

17 months

.65 (.29)

.86 (.13)

M

.71 (.22)

.84 (.14)
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Question 6: How do the proportions of infants’ and mothers’ responses to different kinds
of initiations change over time? Are there gender differences? To answer question 6, the
proportions were be calculated by dividing the numbers of each response type by the frequencies
of the initiation types to which they responded. It was expected that infants’ Combined type
responses would increase over time. No prediction was made at this time regarding the other
response types. The following 3-way ANOVAs with repeated measures on the last 2 factors were
conducted:
For infants, a 2 (Gender) x 5 (Response Types: Object-focused, Partner-focused,
Combined type, Rejection, No Response) x 2 (Time) was conducted. Note that in Study 1,
mothers only initiated with the Combined Initiation Type so this was the only initiation type
analyzed. A main effect for the proportions of infant response types to maternal Combined
initiations was found, F(2.07, 55.84 G-G adjusted) = 27.49, p < .001, partial eta squared = .51.
When responding to mothers’ Combined initiations, the proportion of infants’ Object-focused
and Combined responses were significantly greater than infants’ Partner-focused responses,
Rejections, and No Responses (p ≤ .003). The proportion of infants’ No responses was
significantly greater than their Partner-focused and Rejection responses (p < .02). The
proportion of infants’ Rejection responses was significantly greater than the proportion of
infants’ Partner-focused responses (p < .001). No gender differences were found (see Table 5).
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Table 5
Mean Proportions (and Standard Deviations) of Infants’ Response Types to Mothers’ Combined
Initiations from Research Question 6
Infants’ Response Type

Across Time
13 months
17 months

M

_____________________________________________________________________________________________________________________________ _____________________________________________________________________________________________________________

Object-Focused

.40 (.25)

.37 (.25)

.38 (.25)

Partner-Focused

.01 (.03)

.00 (.01)

.01 (.02)

Combined

.36 (.25)

.30 (.25)

.33 (.25)

Rejection

.04 (.10)

.15 (.19)

.09 (.14)

No Response

.19 (.13)

.16 (.19)

.17 (.16)

For mothers’ responses to infants’ Object-focused precipitating events, a 2 (Gender) x 5
(Response Types to Infants’ Object-Focused Initiations: Object-focused, Partner-focused,
Combined type, Rejection, No Response) x 2 (Time) was conducted. A main effect was found
for the proportions of maternal response types to infant Object-focused precipitating events
overall, F(1.30, 34.99 G-G adjusted) = 129.62, p < .001, partial eta squared = .83. Pairwise
comparisons showed that the proportion of mothers’ Combined responses (M = .74, SD = .27) to
infants’ Object-focused precipitating events was significantly greater than the proportion of all
other maternal response types (p < .001). The proportion of mothers’ No Responses to infants’
Object-focused precipitating events was significantly greater than mothers’ proportions of
Object-focused, Partner-focused, Combined, and Rejection responses (p = < .001), which did not
differ significantly from each other (see Table 6). No gender differences were found.
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Table 6
Mean Proportions (and Standard Deviations) of Mothers’ Response Types to Infants’ ObjectFocused Precipitating Events
Response Type

Across Time
13m
17m

M

_____________________________________________________________________________________________________________________________________________________________________________________________________ ____________________________________

Object-focused

.01 (.05)

.02 (.08)

.02 (.06)

Partner-focused

.01 (.02)

.00 (.00)

.00 (.01)

Combined

.72 (.26)

.75 (.27)

.74 (.27)

Rejection

.01 (.02)

.06 (.15)

.03 (.08)

No Response

.25 (.27)

.17 (.18)

.21 (.23)

For mothers’ responses to infants’ Partner-focused initiations, a 2 (Gender) x 5 (Response
Types to Infants’ Partner-Focused Initiations: Object-focused, Partner-focused, Combined type,
Rejection, No Response) x 2 (Time) was to be conducted. However, there were so few Partnerfocused initiations so this analysis could not be conducted.
For mothers’ responses to infants’ Combined initiations, a 2 (Gender) x 5 (Response
Types to Infants’ Combined Initiations: Object-focused, Partner-focused, Combined type,
Rejection, No Response) x 2 (Time) was conducted. A main effect was found for the proportions
of maternal response types to infants’ Combined initiation type, F(4, 100) = 617.85, p < .001,
partial eta squared = .96. Pairwise comparisons showed that the proportion of mothers’
Combined response type (M = .90, SD = .15) was significantly greater than the proportion of all

58
other response types (p < .001). In addition, mothers’ proportion of No Responses to infants’
Combined initiations was significantly greater than mothers’ Object-focused and Partner-focused
responses (p ≤ .05), which did not differ from each other. No gender differences were found (see
Table 7).
Table 7
Mean Proportions (and Standard Deviations) of Mothers’ Response Types to Infants’ Combined
Initiations
Response Type

Across Time
13m
17m

M

_____________________________________________________________________________________________________________________________________________________________________________________________________ ____________________________________

Object-focused

.00 (.01)

.00 (.01)

.00 (.01)

Partner-focused

.03 (.12)

.00 (.00)

.02 (.06)

Combined

.87 (.17)

.92 (.11)

.90 (.15)

Rejection

.01 (.02)

.04 (.10)

.02 (.06)

No Response

.08 (.13)

.04 (.06)

.06 (.09)

An inspection of the differences between mothers’ proportions of Combined and No
Responses to infants’ Object-focused precipitating events and the proportions of mothers’
Combined and No Responses to infants’ Combined initiations led to a post hoc question of
whether the differences in maternal responses to infants’ Object-focused and Combined
initiations were statistically significant. Therefore, a 2(Gender) x 2 (Infant Object-focused and
Combined initiation types) x 2 (Time) mixed analysis of variance with repeated measures on the
last factor was conducted. A significant mean difference was found, F(1, 25) = 16.97, p < .001,
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partial eta squared = .40, between mothers’ Combined responses to infants’ Object-focused
precipitating events and infants’ Combined initiations. A 2 (Gender) x 2 (Infant Object-focused
and Combined initiation types) x 2 (Time) mixed analysis of variance with repeated measures on
the last factor was also conducted to examine the difference between mothers’ No Responses to
infants’ Object-focused precipitating events and Combined initiations. A significant mean
difference was found, F(1, 25) = 18.74, p < .001, partial eta squared = .43, between the
proportions of mothers’ no responses to these two types of infant initiations. Together, these post
hoc results suggest that mothers respond more frequently to infants’ Combined initiation types
than to infants’ Object-focused precipitating events.
Part 2
Question 7: Were there significant positive relations between the frequencies of maternal
initiations and infant initiations at each time and across time? This is a matrix correlating
mothers’ total initiations with infants’ total initiations (Object-focused precipitating events,
Partner-focused initiations, and Combined type initiations) at Time 1 and Time 2. It was
expected that there could be a negative correlation between infants’ Object-focused precipitating
events and Infants’ Combined type initiations across time. It was also expected that there could
be a correlation between infants’ Combined initiations and maternal Combined initiations such
that mothers who initiate more have infants who initiate more at each time and over time. No
relationships were found between mothers and infants at either time or across time in their total
frequencies of initiating behavior (see Table 8).
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Question 8: Were there significant positive relations between the frequencies of infant
initiations (Object-focused and Combined type) and the proportion of maternal responses
(Object-focused, Combined type, Rejections, and No Responses) at each time point and across
time? This is a matrix correlating infants’ initiations (Object-focused and Combined) and
mothers’ responses (Object-focused, Combined, Rejection, and No Response) as a proportion of
all infant initiations. For infants’ initiations, as noted above, only object-focused precipitating
events and Combined initiations were included since Partner-focused initiations were so rare.
Only mothers’ proportions of total responses, Object-focused responses, and Combined
responses were included since mothers’ Partner-focused responses were so rare (only 6 mothers
at 13 months and 1 mother at 17 months used this response type). It was predicted that infants
who have higher frequencies of Combined type initiations have mothers with higher rates of
maternal responses. It was also expected that mothers who have higher proportions of Combined
type responses at Time 1 have infants with higher frequencies of Combined initiations at Time 2.
Within infants, at 13 months and at 17 months, a significant negative correlation was
found between the frequencies of their Object-focused precipitating events and Combined
initiations (r = -.39, p < .05; r = -.39, p < .05, respectively), suggesting that infants with fewer
Combined initiating behaviors had higher frequencies of Object-focused precipitating events.
Across time, a significant negative correlation was also found between the frequencies of infants’
Combined initiations at 13 months and their Object-focused precipitating events at 17 months

Table 8
Correlations Among the Frequencies of Maternal Initiations and Infant Initiations by Type at 13 and 17 Months
__________________________________________________________________________________________________________
Variables
1
2
3
4
5
6
7
8
9
10
11
12
__________________________________________________________________________________________________________
Infants
1. 13m Infant Init
2. 13m Mother Init

.11

3. 13m Infant Obj Init

.67** -.04

4. 13m Infant Comb Init

.42*

5. 13m Mother Obj Init

.50** .41*

6. 13m Mother Comb Init .02

.18

.98**

-.39*
.48**

.02

-.14

.20

.25

7. 17m Infant Init

.14

-.22

.10

.05

.18

-.25

8. 17m Mother Init

-.24

.29

-.30

.06

.06

.31

9. 17m Infant Obj Init

-.05

-.01

.28

-.39*

.06

-.01

.53**

.22

10. 17m Infant Comb Init

.18

-.22

-.15

.40*

.14

-.26

.58**

.03

-.39*

11. 17m Mother Obj Init

.12

.54** -.22

.11

.05

-.28

.23

.98**

.22

.06

12. 17m Mother Comb Init -.31

.54**
.20

.29

-.20

.30

-.36

.06

-.01

.22

.24

-.03

*p < .05, **p < .01, (2-tailed)
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(r = -.39, p < .05), while a significant positive correlation was found between infants’ Combined
initiations at 13 months and their Combined initiations at 17 months (r = .40, p < .05). This
suggests that infants who had higher frequencies of Combined initiations at 13 months had
higher frequencies of Combined initiations (and fewer Object-focused precipitating events) at 17
months (see Table 9).
Within mothers, at 13 months, a significant negative correlation was found between the
proportions of mothers’ Combined responses and their No Responses (r = -.93, p < .001),
suggesting that mothers who produced higher proportions of Combined responses produced
fewer No Responses. Within 17 months, negative correlations were found between the
proportions of mothers’ Combined responses and proportions of both their Rejection responses (r
= -.71, p < .001) and their No Responses (r = -.55, p < .001), again suggesting that mothers who
produced higher proportions of Combined responses produced fewer No Responses and
Rejections (see Table 8).
Between mothers and infants, at 13 months a positive correlation was found between
infants’ frequencies of Object-focused precipitating events and mothers’ proportions of No
Response, (r = .37, p < .05), such that infants with higher frequencies of Object-focused
precipitating events had mothers with higher frequencies of No Responses (see Table 8).
Between 13 months and 17 months, no correlations were found between infants’ initiation
frequencies and the proportions of maternal responses. It was predicted that there would be a
relationship between infants and mothers such that infants who had higher frequencies of
Combined type initiations would have mothers with higher rates of maternal responses. In
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addition, it was predicted that mothers with higher proportions of Combined responses at Time 1
would have infants with higher frequencies of Combined initiations at Time 2. However, these
relationships were not found.

Table 9
Correlations Among the Frequencies of Infant Initiations and the Proportion of Maternal Responses by Type at 13 and 17 Months
__________________________________________________________________________________________________________
Variables
1
2
3
4
5
6
7
8
9
10
11
12
__________________________________________________________________________________________________________
Infants
1. 13m Precip Event
2. 13m Comb. Init.
3. 13m Mother Obj Resp

-.39*
.00

.06

4. 13m Mother Comb Resp -.31

.19

-.16

5. 13m Mothers’ Rej

.17

-.10

.10

-.10

6. 13m Mothers’ No Resp

.37*

-.21

.05

-.93**

-.26

7. 17m Precip Event

.28

-.39*

.07

-.04

-.10

.09

8. 17m Comb. Init.

-.15

.40*

-.01

.16

.07

-.12

-.39*

9. 17m Mothers’ Obj Resp -.15

-.07

-.12

-.11

-.09

.04

-.18

-.09

10. 17m Mothers’ Comb Resp .05

.22

.04

.10

.19

-.15

-.17

-.05

-.21

-.21

-.02

-.07

.02

-.12

.07

.07

.08

-.14

.24

-.36

.06

-.16

-.11

.14

.23

-.03

.25

11. 17m Mothers’ Rej
12. 17m Mothers’ No Resp

-.71**
-.55** -.16

*p < .05, **p < .01, (2-tailed)
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CHAPTER VI
DISCUSSION
Joint attention has been a construct of increasing interest to researchers who study the
development of infants and young children. Because it is a hallmark deficit in children who are
diagnosed with autism, it is a construct researchers are attempting to understand within the
context of typical development so that therapists, interventionists, other researchers, and parents
can attend to early signs of atypical development, intervene, and potentially change the
developmental trajectory of some of these infants and children (Morales et al., 2006; Nelson et
al., 2008; Van Hecke et al., 2007). In other words, we know what is not happening for some
children; we also need to know the intricacies of what is happening in typical development to
provide a foundation that guides further research, explanation, and intervention when a child’s
development is not following the typical trajectory.
It has been demonstrated by researchers that joint attention is a construct that is
foundational to and facilitates language and social development (Baldwin, 1995; Mundy et al.,
2007; Nelson et al., 2008; Tomasello & Farrar, 1986). Other researchers have found a
relationship between mothers who are responsive and infant language development (Masur et al.,
2005; Newland et al., 2001; Tomasello & Farrar, 1986). Other studies have also demonstrated a
relationship between maternal responsiveness and infant joint attention development (Siller et
al., 2008; Vaughan et al., 2003). However, the questions remains, is it simply mothers’
responsiveness in and of itself or that mothers are given something to which they can respond?
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An additional question is whether mothers’ responsiveness is enough or whether infants shoulder
some of this responsibility themselves.
The different components of joint attention, specifically initiating and responding
behaviors, develop at different rates, correspond to different regions of the brain, and are
associated with different developmental outcomes (Mundy et al., 2007; Mundy et al., 2000).
Joint attention measures have been developed and are used to determine whether infants possess
initiating and responding skills (Lord et al., 1994; Mundy et al., 2003). While having joint
attention behaviors is important, this then leads to the question of whether simply possessing
joint attention ability leads to the outcomes described in the literature, such as language
development and theory of mind, or whether there is a step in between. To answer this question,
other research suggests that it is time spent in joint attention episodes that is related to language
and theory of mind development (Adamson et al., 2005; Hirotani et al., 2009; Nelson et al.,
2008; Striano et al., 2006; Tomasello et al., 1986). Joint attention episodes are co-facilitated,
meaning that a partner who initiates an interaction may not then be engaged in a joint attention
episode if the partner does not respond. In addition, a partner cannot respond unless he/she has a
partner who initiates. Thus, joint attention initiating and responding behaviors in one partner can
elicit initiating and responding behaviors in the other which can have an effect on the number of
opportunities one has to engage in joint attention episodes throughout development. In addition,
as mothers and infants negotiate these interactions and learn to understand the others’ goals and
intentions, the amount of responsibility that each partner carries for the interaction could change
over time.
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The current study is the first to examine whether certain behaviors defined as joint
attention skills lead to joint attention episodes and whether (or how) those behaviors change over
time. This study not only examined changes in infants, it also examined the changes in mothers
and how infants and mothers behaviors influence each other across time. In this study, joint
attention episodes were defined as dyadic interactions in which partners acknowledge each other,
jointly attended to an object, and lasted at least 3 seconds.
Developmental Changes in Initiations
To answer the overall question of how mothers and infants use joint attention behaviors
to negotiate interactions, eight specific questions were part of this study. The first 4 questions
looked at rates of initiation and rates of success in achieving joint attention episodes. The current
study found that, overall, infants initiate more than mothers, with infants producing on average
17.27 initiations during 6 minutes of free play compared to mothers’ 8.68 initiations. As was
expected, infants’ frequency of initiations increased across time. Infants produced 16.82
initiations at 13 months, and mothers produced 9.96. At 17 months, infants produced 17.62
initiations compared to mothers’ 7.41. But the infants’ numbers include infant Object-focused
precipitating events such as toy play which do not demonstrate intentional initiating skills as
defined by Mundy. This can be considered a less sophisticated type of initiation—infants have
the object focus but are missing the partner focus. Precipitating events (toy play) do, however,
represent opportunities for mothers to follow in to infants’ focus and potentially lead infants to a
joint attention episode. This is the maternal responsiveness as discussed elsewhere in the
literature. Thus, these infant initiations could be considered opportunities for a joint attention
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episode, depending on how the mother responded to the opportunities and whether she could
engage her infant (or whether the infant would allow the mother to join in to his/her play).
Although infants’ frequencies of initiations changed only slightly across time, when
examining the initiations more specifically by type, the proportion of infants’ Object-focused
precipitating events decreased across time (from 62% of infants’ initiations at 13 months to 44%
at 17 months). However, the current study found, as expected, that as these less sophisticated
“initiations” decreased, infants’ intentional initiations, the Combined type, increased across time
(from 38% of infants’ total initiations at 13 months to 55% at 17 months).
In contrast, the frequencies of mothers’ initiations, almost always the Combined type,
decreased across time. One of the goals of this study was to examine the dynamic, reciprocal
nature of joint attention initiations and interactions. Thus, a possible explanation for the increase
in infants’ Combined type initiations and the decrease in overall initiations by mothers could be
that as infants become more sophisticated in their initiations, seeking out the mother for joint
attention, mothers carried less of the responsibility for the interactions and initiated to infants
less frequently.
Developmental Change in Responding Behaviors
All in all, mothers’ and infants’ initiations resulted in a mean of 12 joint attention
episodes at 13 months and 15 episodes at 17 months. But initiations cannot lead to success
without responses. Therefore, mothers’ and infants’ responses were analyzed. Overall, mothers’
proportions of responses remained relatively stable across time (83% at 13 months, 86% at 17
months). Note that in the initial analysis of response rates, responses included behaviors that
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could lead to joint attention episodes--Object-focused, Partner-focused, and Combined
responses—and did not include Rejection and No Response. Overall, infants’ proportions of
responses decreased across time (from 78% to 65%), although this difference was not
statistically significant. This was a curious finding, however, suggesting infants somehow
responded less when they got older. One of the questions this study addressed was whether
response types changed over time. It could be that as infants’ initiations become more
sophisticated, their response types change as well. Therefore, the response types for the second
analysis included all types--Object-focused, Partner-focused, Combined (focused on Object and
Partner), Rejection (which acknowledged the partner’s initiation but actively rejected it), and No
Response. When infant response type was analyzed, the only significant findings were that,
overall, infants responded more with Object-focused responses (38% of the time) and Combined
responses (33% of the time) than with any other type.
Thus far, the results of the current study suggest that the changes in the rate and types of
infant initiations, the responses to those initiations, and the resulting successful engagement in
joint attention episodes across time is mostly due to change within infants. Although mothers’
overall initiation frequencies and frequencies of specific initiation types decreased across time, at
the same time, infants’ initiation types were also changing across time—infants were initiating
more and using more Combined initiations. Thus it seemed possible that as infants’ initiation
types changed, mothers’ proportions of responses to those specific initiation types changed.
Analyses of mothers’ response types to each infant initiation type revealed a change in the
proportions of mothers’ Combined responses versus No Responses. When infants initiated with
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Object-focused precipitating events (simply playing with toys), mothers responded overall 74%
of the time with Combined responses, and 21% of the time had No Response. When infants
initiated with Combined initiations, mothers responded overall 90% of the time with a Combined
response and only 6% of the time had No Response. Post hoc analyses revealed that the
differences in the proportions of mothers’ responses to infants’ Object-focused precipitating
events versus Combined initiations were statistically significant. This suggests that it may be
easier for mothers to ignore or be unresponsive to infants’ object play, or for an infant’s object
play to go unnoticed. However, it could be that mothers are being sensitive to infants, not
wanting their responses to be intrusive or interrupt infants’ focus or play (Lloyd & Masur, 2014).
They may also have a goal of getting their children to play independently without the need for
mothers’ frequent direction or redirection. Mothers’ Combined responses to infants’ Objectfocused precipitating events remained stable at around 74%, but their responses to infants’
Combined initiations increased from 87% to 93%, although these differences were not
statistically significant. Thus, if mothers more often acknowledged and responded to Combined
initiations and, as the current study found, infant produced more Combined initiations over time,
these results suggest an even greater opportunity or likelihood for JA episodes.

Developmental Changes in Successful Joint Attention Episodes

While an increase in sophisticated joint attention initiations, changes in the proportions of
initiation type, and changes (whether increases or decreases) in responding behaviors seem to
indicate growth in infants’ joint attention ability, one of the overall questions of the current study
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was whether these initiating behaviors actually lead to successful joint attention episodes for
mothers and infants. As expected, the results from this study indicate that the success rate of
infants’ initiations increased across time, from 40% of all infant initiations resulting in successful
joint attention at 13 months to 64% success at 17 months. At 13 months, mothers had a higher
proportion of successful initiations than infants. At 17 months, there was a shift and infants had
more successful initiations than mothers, although this difference was not statistically significant.
On average, dyads had 12.51 joint attention episodes at 13 months and 15.43 episodes at 17
months, with infants’ initiations resulting in 6.73 and 11.28 of these episodes, respectively, and
mothers staying relatively stable at 5.78 (58%) and 4.75 (56%), respectively. As stated
previously, the results of the current study showed that infants’ proportion of responses overall
decreased over time (see Table 4), although this difference was not significant. So here we have
three findings to consider--mothers initiated less over time, infants’ overall responses decreased
across time, yet the success rate of mothers’ initiations resulting in JA episodes stayed about the
same. This suggests that although infants’ overall frequencies of responses decreased, the
responses they did have at 17 months may have been more successful at achieving a JA episode,
possibly because they could maintain joint attention for 3 seconds.
Considering infants’ initiations that resulted in successful JA episodes, the increase in
infants’ Combined initiations across time (and decrease in infants’ Object-focused precipitating
events) must be taken into account. The current study results showed that the success rate of
specific infant initiation types in achieving joint attention episodes changed over time. At 13
months, 38% of infant initiations were the Combined type, with 67% of these resulting in
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successful joint attention episodes. Sixty-two percent of infants’ initiations were Object-focused
precipitating events (toy play) with 31% of these resulting in successful joint attention episodes.
Considering that there are 3 parts to the equation for a successful joint attention episode—focus
on an object, focus on a partner, and lasting 3 seconds—in the case of infants’ Object-focused
precipitating events, mothers needed to respond, get the infants to acknowledge their responses,
and have the interaction last 3 seconds, feats that were less frequently successful. In the case of
infants’ Combined initiations, where it seemed to be “easier” for mothers to respond since
infants were already acknowledging mothers in their initiations, the only additional factor needed
for success was to remain engaged for at least 3 seconds.
At 17 months, the rate of infants’ success by initiation type increased for both Objectfocused precipitating events and Combined initiations. For Object-focused precipitating events,
infants’ success rate increased from 31% to 49%; for Combined initiations, infants’ success rate
increased from 67% to 80%. While for both initiation types, the Combined type was more
successful than infants’ Object-focused precipitating events/object play--possibly because it is
easier for mothers to engage with their infants when infants intentionally invite mothers--it is
interesting to note that across time, the success rate of infants’ Object-focused precipitating
events that resulted in joint attention episodes also increased. At first glance, this seems to be
puzzling. On the one hand, an increase in infants’ more developmentally sophisticated Combined
initiations over time indicates growth in joint attention ability and seems to predict success at
engaging in joint attention episodes. However, it is possible that the increase in successful joint
attention episodes resulting from infants’ Object-focused precipitating events/object play is due
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to infants’ more frequently responding to their mothers’ attempts to follow in to their object play
(infants’ Object-focused precipitating events). The coding system for the current study allowed
for infants to respond to their mothers’ responses to an Object-focused precipitating event. Thus,
an infant playing with a toy could respond to his or her mother’s attempts to join/follow in to the
infant’s focus by acknowledging the mother through various behaviors such as a gaze or a
vocalization to the mother. This would then be coded as meeting the criteria for a JA episode if
the dyad maintained that triadic focus for at least 3 seconds. Although this special classification
of response was not specifically examined in this study, it would be useful to analyze this
variable in future studies.
Three things are happening here—infants are producing more Combined initiations
across time which are always more successful than Object-focused precipitating events. Second,
infants are producing fewer Object-focused precipitating events. Third, infants’ Object-focused
precipitating events and Combined initiations are both resulting in a higher proportion of
successful JA episodes at 17 months. It is possible that these three findings explain infants’
overall increased success in initiating successful JA episodes at 17 months. Again here, the
criteria for a successful joint attention episode need to be considered. Their success could be
attributed to an improvement in mothers and infants staying focused for 3 seconds (that last part
of the JA equation) at 17 months, and to an improvement in infants’ responding to their mothers’
responses to Object-focused precipitating events. Future studies should examine responses—
successful and unsuccessful—and analyze factors that could detract from JA success.
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The increase in infants’ successful Combined initiations from 13 to 17 months is also
worth noting. As suggested earlier, it would seem that infants’ Combined initiations easily elicit
responses from the mother, resulting in joint attention episodes. Yet mothers’ overall response
rates did not increase significantly across time. Mothers remained consistent in their rate of
response to infant initiations, doing what they always do. Mothers responded to infant initiations
83% of the time at 13 months and 86% of the time at 17 months. Yet, more of infants’ initiations
resulted in successful joint attention episodes at 17 months. At 17 months of age, infants were
not only able to demonstrate sophisticated Combined initiations, they were also able to stay
engaged with their mothers for the required 3 seconds, meeting the criteria for successful joint
attention episodes.
Individual Differences
Infants who are low in Combined initiations may miss out on opportunities to learn
within a joint attention episode. Research that suggests that language development relates to
maternal responsiveness may be leaving out a vital part of the picture—that infants who invite
their mothers to joint attention episodes have created opportunities to which mothers can respond
and so that they can learn. Additionally, infants who demonstrate more ability to use Combined
initiations appear to carry more of the responsibility of achieving joint attention episodes while
mothers of infants who engage in more parallel/object play need to carry more responsibility for
achieving joint attention episodes in which the infant can pursue deeper engagement. To answer
the question of whether mothers who initiated more frequent interactions with their infants
would have infants who had higher levels of initiations, correlations were calculated. No
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relationship was found between the overall frequencies of mothers’ and infants’ initiations. This
suggests that infants’ frequencies of initiating behaviors are independent of maternal initiating
frequencies.
An additional question was asked whether higher frequencies of infants’ Combined
initiations would relate to the frequency of mothers’ responses. At 13 months, infants who had
higher proportions of Object-focused precipitating events had mothers with higher proportions of
No Responses. This was the only relationship found between infants’ initiations and mothers’
responses. Additionally, infants who had higher frequencies of Combined initiations at 13
months had higher frequencies of Combined initiations and lower frequencies of Object-focused
precipitating events at 17 months, suggesting a stability of initiating type across time. It must be
noted that although mothers are not changing across time, this sample of mothers was so
sensitive and highly responsive that there was not a lot of room for them to grow.
So who is influencing whom? Much in infant literature suggests that a responsive,
sensitive mother is crucial to a child’s development, in particular social and language
developments (Bornstein et al., 2008; Masur, Flynn, & Eichorst, 2005). Yet there is literature to
suggest that infants and children evoke certain responses from caregivers, shaping their
environment to meet their needs (Lloyd & Masur, 2014). It could be that in the area of JA
development, infants are influencing the types of responses and interactions (or whether they
interact at all) based on their own ability to initiate interactions. This could impact the number of
opportunities they have to learn and practice language, social skills, and their ability to fully
access their education once in school.
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Considerations in Atypical Development
Although the current study gives us a picture of what JA and, specifically, initiating and
responding behaviors can look like in interactions between mothers and infants who are typically
developing, it may look different in interactions with infants who are atypically developing. For
example, mothers’ responses may need to be different—more intrusive, more directive—to get
infants to notice them and make room for their mothers (the social component) in the JA
equation (Kaale et al., 2012). The infant initiations may also be different than those of infants
who are typically developing. The initiations may be more instrumental requests (e.g. winding up
a toy, retrieving an unattainable object, etc.; Mundy et al., 2003). Thus, mothers may find that if
they are jointly engaged with their infants who are atypical, it may be more of an instrumental
type of episode (meeting infants’ requests) than that of sharing experiences or information.
However, findings from Kaale and colleagues (2012) suggest that intervention may facilitate a
change in the types of interactions that these children have with others.
Benefits and Limitations
As a result of this study, we know that at 13 months, infants engage more in object play,
and the responsibility may be on the mothers to demonstrate responsiveness and open the door to
a joint attention episode. Although research has demonstrated that maternal responsiveness is
important in many areas of infant development (Bornstein et al., 2008; Tomasello & Farrar,
1986; Van Hecke et al., 2007), that can be a heavy burden for mothers to bear when infants are
not developing typically, despite the mothers’ responsiveness: Are mothers responding
frequently enough or are their responses appropriate? In the current study, infants’ Combined
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initiations increased from 13 to 17 months. Additionally, mothers responded more when infants
intentionally sought out an interaction with them suggesting that when infants are younger than
17 months, when there is going to be a joint attention episode, mostly mothers make it happen by
initiating themselves or by following in to infants’ object play and eliciting responses from
infants, which the current study also found to be more successful across time. Therefore, it could
be that infants are shaping much of their development and shaping their parents’ behavior. One
construct that was not considered that could also be correlated with infants’ frequency of
initiating and responding behaviors is attachment (Moore & Symons, 2005). It could be that
infants who demonstrate secure attachment seek out interactions with their mothers more
frequently.
Although mothers appear to carry much of the responsibility for engaging in JA episodes
when infants are young, the balance seems to shift as infants increase their frequencies of
Combined initiations around 17 months. It should be noted that the mothers in the current study
were uniformly highly responsive. However, the instructions mothers were given by the
researchers could have primed them for play with their infants and produced behaviors that
would not typically occur to this high degree in their home environments. They may actually be
less responsive when not under the scrutiny of a researcher. Demographically, most mothers
were highly educated and also had high SES. Future research should be conducted with a more
diverse sample of mothers to examine further the relationships between infant JA development
and maternal JA behaviors.
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Further study is also needed to examine the behaviors within JA episodes. The current
study examined JA behaviors and whether and how these behaviors led to JA episodes. The next
step would be to analyze the JA episode. When mothers respond to infants’ object play, how do
infants’ responses change over time? Does the ability of infants and/or mothers to focus for 3
seconds change over time? How do mothers and infants stay engaged throughout the episodes?
Does that change over time? Additionally, this study did not examine the length of time spent in
joint attention episodes. This has been identified as a key factor in joint attention that relates to
language development (Hirotani et al., 2009; Striano et al., 2006). Future studies should use
outcome measures to determine whether Combined initiating behaviors predict increased
vocabulary size as compared to those high on Object-focused initiating behaviors. A comparison
could be made between length of episode and frequency of episodes.
Concluding Remarks
An overarching goal of the current study was to determine whether mothers’ and infants’
joint attention behaviors result in a joint attention episode and to examine how mothers and
infants negotiate these interactions successfully. The findings from the current study combined
and extended two existing approaches by examining the behaviors that have been predicted to
lead to JA episodes and by examining the frequencies of those episodes. As Mundy and
colleagues (Mundy et al., 2003; Van Hecke et al., 2007; Vaughan et al., 2003) found in their
research, nonverbal behaviors such as eye gaze, eye contact, and gestures such as pointing—
behaviors that signal awareness of the partner and are included in the current study’s criteria for
Combined Initiations—are key indicators of JA ability. In fact, the current study established for
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the first time that these behaviors do result in many JA episodes, episodes which include
language, toy play, and experience-sharing, as identified and described by Adamson and
Bakeman in their research (Adamson et al., 2005). Adamson, Bakeman, and Deckner (2005) also
found in their research that language is a key component in joint attention. However, as they also
found, even infant object play (object-focused precipitating events) can provide the opportunity
for joint engagement, with mothers providing much of the language in the form of verbal
initiations and responses towards infants’ object play. In the current study, language was often a
component of an initiation or a response. Mothers always verbalized when initiating or
responding whereas infants’ vocalizations/verbalizations were less frequent at 13 months but did
increase at 17 months. The current study found that dyads achieve more JA episodes over time,
12 episodes at 13 months and 15 episodes at 17 months, with even more of these episodes being
initiated by the infants giving them many wonderful opportunities for learning.
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APPROVED
JUL 11 2011
By NIU I.R.B.
VOID ONE YEAR
FROM ABOVE DATE

Dear Parent,
You and your son/daughter, _____________, have been invited to participate in a study
being organized by Janet Olson, School of Allied Health and Communicative Disorders, and
Elise Frank Masur, Department of Psycholoby, at Northern Illinois University. This study is
designed to understand how infants communicate with their caregivers before they use real
words and how they make the transition into using conventional language.
If you agree to participate, your infant will participate with you in a series of activities in
a room at the NIU Speech-Language-Hearing Clinic. During that time, your infant will
play together with you with a standard set of familiar toys in a quiet room while being
video-recorded. At times, you will hear sounds from outside the room and see objects
inside the room. Midway through the session we may ask you to look at a book and teach
him/her something. Finally, you will be asked to complete the MacArthur-Bates
Communicative Development Inventory, a vocabulary checklist, and a background
information questionnaire. The session will last approximately 90 minutes. Parking and
babysitting will be available.
At the end of the session, some participants will be invited to return for an additional 60
Minute session in about 3 months, and for successive 3 month sessions until the children
reach 30 months of age. Participants who return will receive 20 dollars for each session
and will be given forms to help them keep track of their child’s communication. At the
second visit and some later visits we will also take about 15 minutes to collect
information from the Preschool Language Scale, a measure examining what your child
understands and says. At your 30 month visit we will take about 10 minutes to collect
information from the Peabody Picture Vocabulary Test, a measure examining what
words your child understands.
We would like to assure you that this study has been approved by the Institutional
Review Board at Northern Illinois University. The highest standard of confidentiality is
maintained and all participant records will be assigned code numbers to safeguard
confidentiality.
If you would like to participate in this study or have questions related to the study, please
Contact Janet Olson at 815-753-1401. We look forward to hearing from you.
Sincerely,
________________________________
Janet Olson, Ph.D., CCC-A/SLP
Assistant Professor
School of Allied Health & Communicative
Disorders

________________________________
Elise Frank Masur, Ph.D.
Professor
Department of Psychology
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Background Information Questionnaire
Code #:________________________
Parent: __________________________
Name: ________________________
Parent’s D.O.B.:___________________
D.O.B.:________________________
Address:_________________________
Child’s gender:__________________
_________________________
Parent’s gender:_________________
Phone: __________________________
Others living in the household:
_____ child’s other parent
_____ Other adult(s);give age(s): _________
_____ other child(ren); give age(s): _____________________________________
Parent’s ethnicity: (optional)
_____ African-American
_____ Asian
_____ Hispanic
_____ Anglo-American/Caucasian Other (specify:________________)
Parent’s education (highest level completed):
_____ some college
_____ less than high school
_____ high school/GED
_____ college degree
_____ graduate degree
Spouse/Partner’s Education (if applicable):
_____ less than high school
_____ high school/GED
_____ some college
_____ college degree
_____ graduate degree
Parent’s Occupation (if applicable):_____________________________________
Spouse/Partner’s Occupation (if applicable):______________________________
Family’s average annual income: (optional): _____________________________
How many ear infections has your child experienced? ______________________
If so, how were they treated? ______________________________
Has your child ever undergone a hearing evaluation? _______________________
If so, what was the result? ________________________________
Are there immediate family members with speech and language difficulties? (parent, sibling,
grandparent) _________________________________
If so, how were they treated? _____________________________
Are there immediate family members with learning or reading difficulties?
(parent, sibling, grandparent) __________________________________
If so, how were they treated? _____________________________
Age of first word use: Not yet ____________
____________ Months
What was the word? __________________________________
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Northern
Illinois
University
School of Allied Health &
Communicative Disorders
DeKalb, Illinois 60115-2828
Fax: 815-753-9123
http://www.chhs.niu.edu/ahcd

1-15-2014

To whom it may concern,
I am very excited to collaborate with Margaret Ranstead, a doctoral student in the psychology
department, on the completion of her dissertation. Margaret plans to utilize videos of motherinfant interactions that were collected in my laboratory for another IRB approved project. I
give her my full cooperation on her dissertation project.
Sincerely,

Janet Olson Assistant Professor
School of Allied Health & Communicative Disorders 336 Wirtz Hall
815-753-1401

Learning Today Leading Tomorrow
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Approval Notice
Initial Review
13-May-2014
TO: Margaret Ranstead
Psychology
RE: Protocol # HS14-0152 “Joint attention development in infants and mothers”
Your Initial Review submission was reviewed and approved under Expedited procedures by
Institutional Review Board #2 on 13-May-2014. Please note the following information about
your approved research protocol:
Protocol Approval period: 13-May-2014 - 12-May-2015
If your project will continue beyond that date, or if you intend to make modifications to the
study, you will need additional approval and should contact the Office of Research Compliance
and Integrity for assistance. Continuing review of the project, conducted at least annually, will be
necessary until you no longer retain any identifiers that could link the subjects to the data
collected. Please remember to use your protocol number (HS14-0152) on any documents or
correspondence with the IRB concerning your research protocol.
Please note that the IRB has the prerogative and authority to ask further questions, seek
additional information, require further modifications, or monitor the conduct of your
research and the consent process.
Unless you have been approved for a waiver of the written signature of informed consent, this
notice includes a date-stamped copy of the approved consent form for your use. NIU policy
requires that informed consent documents given to subjects participating in non-exempt research
bear the approval stamp of the NIU IRB. This stamped document is the only consent form that
may be photocopied for distribution to study participants.
It is important for you to note that as a research investigator involved with human subjects, you
are responsible for ensuring that this project has current IRB approval at all times, and for
retaining the signed consent forms obtained from your subjects for a minimum of three years
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after the study is concluded. If consent for the study is being given by proxy (guardian, etc.), it is
your responsibility to document the authority of that person to consent for the subject. Also, the
committee recommends that you include an acknowledgment by the subject, or the subject's
representative, that he or she has received a copy of the consent form. In addition, you are
required to promptly report to the IRB any injuries or other unanticipated problems or risks to
subjects and others. The IRB extends best wishes for success in your research endeavors.
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DECISION TREE FOR CODING MATERNAL/INFANT INITIATIONS & RESPONSES
Joint Attention: the triadic coordination of attention towards self, partner, and a third object or
activity.
Step 1: Identify the initiating behavior. One type of initiation is a spontaneous new overture to a
toy involving touching, grabbing, or manipulating a toy (rather than continued play with
a toy) (Bornstein et al., 2008; Lloyd et al, in press). This initiation is not elicited by the
mother. Another initiation is an overture to the mother (Partner-focused, or a Combined
overture to a toy or the mother (Lloyd et al., in press). Note the time of the initiation.
Code all behaviors that are part of the initiating behavior that are in an unbroken
sequence (less than 2 seconds between behaviors) or that occur simultaneously.
Overture to Toy (T) = manipulating, touching, or grabbing a toy.
1). Look to Object (LO) is assumed to be necessary for this behavior to occur and will not
be coded separately.
2). A Toy is considered any object in the play room.
3). Overture to Toy does not include holding a Toy as part of an Object
Extension/Showing Gesture (OE/S). If OE/S Gesture type is coded, T will not be
coded.
Look to object (LO) = Initiator’s eyes look directly to a target object. This action is not
coded with Overture to Toy as Look to Object will be assumed to be part of the Overture
to Toy. This behavior is coded primarily during initiating behaviors involving an object
out of reach. For example, looks to the 2-way mirror would be coded as an initiating
behavior of Look to Object.
Gaze to partner (GP)=eye gaze directed to partner’s face.
1). If the mother is initiating, GP is coded when the mother makes an observable shift of
her head and/or body in the direction of the infant.
2). If the infant is initiating, GP is coded when it is unquestionably clear to the observer
that the infant’s eyes are looking directly at the mother’s face.
Gestures (G) = the following gestures will be coded. Mouthing will not be coded.
 Pointing (P)-extensions of the index finger toward an object, excluding exploratory
poking or manipulation (Masur, 1983). This will also include movements of the arm
in the direction of an object or person.
 Object extensions/showing (OE/S)-movements of the arm in the direction of the
partner while holding an object. This includes instances where one partner gives an
object to the other.
 Open-handed reaching (R)-extensions of the arm with the hand open, excluding
movements that were simply the first phase of grasping the object (Masur, 1983).




Representational gesture (Rep)-movements of the hand or body that stand for a
referent (i.e. baby signs)
Other – conventional communicative gestures such as head shrugging, nodding or
shaking head
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Vocalization/Verbalization (V)=questions, imperative statements, declarative statements
and other discrete utterances. Write down the first statement.
 Vocalization refers to unintelligible utterances. Laughter, fussiness, crying, and
vegetative noises (coughs, burps, sneezes) will not be coded.
 Verbalization refers to intelligible utterances (words).
 Interjections, exclamations and social acknowledgements will be coded as
Verbalization and written on the coding sheet (e.g. oh, vroom, hmm, huh, hey, yeah,
no, wow, oops, uhoh).
 Write out every utterance that occurs in an unbroken sequence during an initiation.
The sequence will be broken when there is a pause of 2 seconds or greater. When the
sequence is broken and there has been no response from the partner, code the next
vocalization/verbalization as a new initiation.
 Only code verbalizations during the initiation until a response is coded. Do not code
verbalizations throughout the Joint Attention episode.
Note: When initiating behaviors are tallied at a later time, the following criteria will
determine which initiation type was used:
1. If only T or LO was coded, Object-focused precipitating event will be designated.
2. If only GP, V, or G was coded, Partner-focused initiation type will be designated.
3. If a combination of T or LO with GP, V, and/or G was coded, Combined initiation
type will be designated.
Step 2: Responses to initiations: behavior judged to be in response to any of the initiating
behaviors in the categories of Object-focused, Partner-focused or Combined initiating
behavior (T, LO, GP, G, V)
Is there a response by the partner to the initiating behavior that occurs within 3 seconds of the
offset of the initiation? If yes, continue to Step 3. If there is no response within 3
seconds, use the following decision tree to determine no.
1. Did an intervening behavior prevent the partner from
responding?
Yes/No
The initiating partner intervenes with a 2nd initiating behavior after the original
initiation and before the other partner could respond to the original initiation so
that the infant’s response is to the 2nd initiating behavior, not to the original
initiation. (Note that the 2nd initiating behavior will be coded as a new initiation.
For example, some mothers do not wait for an infant response before starting a
new initiation.)

2. Does the responding partner continue with his/her ongoing behavior?

Yes/ No
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The responding partner continues the behavior he/she was engaged in prior to the
initiation with no break or change in the behavior and no gaze shift to the partner.
For example, the infant was placing shapes in the sorter without stopping as the
mother produces an initiation, and the infant continues to place shapes in the
sorter.
3. Does the responding partner initiate a new behavior?
Yes / No
The responding partner initiates a new behavior unrelated to the behavior he/she
was engaged in prior to his/her partner’s initiation without giving evidence that
his/her partner’s initiation was seen or heard. For example, the infant was playing
with the truck, the mother’s initiation involved the shape sorter, and the infant
then began to play with the cup. Note that this will be coded as a new initiation.
4. Is a behavioral response absent?
Yes/ No
The response is absent or minimal action occurs after the maternal initiation. For
example, looking around at objects or the room, touching parts of self, gazing in
the distance, continued gaze at an object.
If you answered yes to any of the 4 questions above, code this episode as no response.
You are done coding this event.
Step 3: If the partner responds, is the response a rejection?
Rejects initiation. Code as Rejection.
 verbally states No
Yes/No
 turns or moves away
Yes/No
 drops toy to which the partner referred
Yes/No
 redirects the partner’s attention after briefly gazing toward
the initiated activity.
Yes/No
Redirecting the partner’s attention is coded as a Rejection and would be also be a
new initiating behavior. For example, the mother initiates by inviting the infant to
play with the shape sorter, and the infant’s response is to bring the mother the
bear and bottle. This would be coded in the following sequence: Maternal
initiation, Infant response—Rejection, and a new Infant initiation. The redirection
is coded as both an Infant Rejection response and then as an Infant initiation.
If you answered Yes to any of the above questions, code as Rejection. You are done
coding this event.
If the partner did not reject the initiation, go to Step 4.
Step 4: Code the response as follows. Include all behaviors listed below that are part of the
response.
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The response should be considered all behaviors that occur in an unbroken sequence or occur
simultaneously. Code all behaviors that are part of the response that are in an unbroken
sequence (less than 2 seconds between behaviors) or that occur simultaneously.
If there is a response to the initiation within 3 seconds of the offset of the initiating
behavior, record the time code when the response starts. Continue to Steps A-D.
Step A: Does the response contain manipulation of the toy/object to which
the partner referred in the initiation?
Yes/No
If yes, code T for toy. Continue to Step C.
If you answered no, continue to Step B.
Step B: Does the response contain gaze-following to the referent object?

Yes/No

If you answered yes, code look to object (LO) and continue to Step C.
If you answered no, continue to Step C.
Step C: Does the response contain gaze to the partner?
If you answered yes, code gaze to partner (GP) and continue to Step D.
If you answered no, continue to Step D.

Yes No

Step D: Does the response contain a gesture?

Yes/No

If yes, code gesture and write the type of gesture. Continue to Step E.
(Point, open handed reach, object extension/showing, representational gesture, or
miscellaneous)
If you answered no, continue to Step E.
Step E: Did the response contain a vocalization/verbalization?
Yes/No
Vocalizations will include vocalizations that are not words such as ah, oh, ooo, hmm, and
gasps. It will include laughter, nonlyrical singing, eating noises, animal noises, sound
effects and pretend coughing but will not include vegetative noises.
If you answered yes, code vocalization/verbalization. Record the mother’s verbalization.
Step 5: End of Event
End of Event=when mother or infant shifts attention away from current object or activity.
1). If infant picks up a different toy outside of the current play theme, this is the end of
the event and considered an overture to a new toy, an initiating behavior for a new
event. If mother and infant are playing with the teapot and teacup (dishes) and the
infant picks up a plate, this is still considered playing with dishes and is not a new
event. If the infant picks up the ball, this is a new event. If the infant is rolling the
ball, then throws the ball, this is still considered playing with the ball and is not a new
event.
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2). If infant looks away for 3 seconds or more and mother prompts infant in some way to
stay engaged with the activity, this will be coded as a new initiation.
3). If there is a new act on the same object, code as a new event. For example, if mother
and infant are shaking the ball rattle to hear the sound and talking about the sound,
and then the mother begins rolling the ball to the infant, this is a new act on the object
and will be coded as a new event. Mouthing is never coded.


Refer to the following toy list when determining whether an overture to a toy is
part of the same event or an initiating behavior for a new event. Following the
definitions of the different stages of play outlined by Belsky and Most (1981),
play which occurs in a manner which the manufacturer intended will be
considered part of the same play event. Unless noted, play with each individual
toy is considered a new event.
a). Dishes is considered one play event/theme, regardless of which additional
dishes are pulled into the play activity. In addition, pretend feeding self and
partner is also considered part of this play event/theme. Feeding another
object would be considered a new event, as in feeding the bear.
4 cups
2 forks 2 spoons
4 plates
Teapot
b). Shape sorter container, the lid, and the shapes are all considered one play
event/theme. Taking the lid on and placing it on and taking shapes in and out
of the container is considered the same event. However, placing an unrelated
object into the shape container is coded as a new initiating behavior (T).
c). Three ducks—considered to be the same play event, even when an additional
duck is pulled into the play.
d). Balls—3 types of balls. When a new ball is added to the play, this is a new
event.
Rattle ball—shaking the ball and listening to the sound is a play activity
separate from rolling/throwing the ball. The rattle ball has two potential
initiating overtures.
Stimulus ball—used during stimulus presentation.
Wiffle ball
e). Stacking cups—considered the same play event/them regardless of how many
cups are brought into play or whether they are used to get a pretend drink.
Both are intended uses by the manufacturer.
f). Blanket
g). Busy box
h). Stuffed bear
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i). Plastic polar bear
j). Bottle—feeding self/partner is considered same play event/theme. Feeding
other (bear) is a new play event.
k). Bubbles—used during stimulus presentation.
Note: When responding behaviors are tallied at a later time, the following criteria will
determine which response type was used:
1. If only T or LO was coded, Object-focused response type will be designated.
2. If only GP, V, or G was coded, Partner-focused response type will be
designated.
3. If a combination of T or LO with GP, V, and/or G was coded, Combined
response type will be designated.
Step 6: Criterion for Joint Attention determination.
JA episode: an interaction in which the infant and mother are focused on a referent object
and each other. Both partners must show overt acknowledgement of their partner and be
focused on the object for a minimum of 3 seconds.
A. Are both mother and infant visually focused on the object/activity for a minimum
of 3 seconds, starting from the onset of the infant’s response as coded in Step 4?
Yes or No
If no, code No Joint Attention.
If yes, continue to B.
B. At any point during the episode, did the infant demonstrate any of the following
as an overt acknowledgement of the mother?
Y N Gaze-following to mother’s referent object
Y N Gaze to mother
Y N Vocalizing response to mother
Y N Gesture toward mother or an object (as defined previously)
If Criterion A and at least one condition from Criterion B are met, this is a Coordinated
Joint Attention Episode.
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